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I. INTRODUCTION 
In Peru rice has been, for many years, one of the most popular food-
stuffs, especially in the Coastal and Jungle areas where it is most abun-
dantly produced. In fact, Peru is one of the largest rice consumers in 
Latin America. At the same time, since rice is mostly controlled by the 
Government, it is the center of political controversies concerning its 
retail price, the price paid to the farmers, and import reductions. 
'A Survey of the Rice Industry in Peru" reviews the existing situation 
of this industry. Demand and supply projections are computed through 1980 
and a balance analysis is made. The marketing aspects of organisms, services. 
and margins are reviewed. The final chapter is on technical and economical 
considerations. 
'nle objective of this study is, thus, to present the reader with infor-
mation about rice in the country, which so far has been provided only in 
fragmentary form. At the same time the projections of supply and demand of 
a more technical nature tries to fill the gap existing on the subject. 
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II. SUMMARY 
The increasing need for imported rice during the years 1963, 1964, and 
1965 caught the attention of Peruvian agricultural and economic technicians. 
The foreign exchange needed to pay for these imports amounted to 194,000 
dollars in 1963, 7,338;848 dollars in 1964 1 and 13,516 1 000 dollars in 1965. 
Although the situation improved i n 1966, the experience of the last years 
should encourage Peruvian authorities to direct their efforts to increase 
production of national rice and to improve the quality of this grain. 
2.1 Demand 
The rate of growth of domestic apparent demand during the period 1951-
1964 was 4.2 percent cumulative per year. The national per capita average 
consumption of rice has been increasing in absolute terms in recent years. 
In 1964, it reached 24.78 kilos per person. However, it should be noted 
that about half the population of Peru, mainly in the Sierra, does not 
consume rice or at least not in considerable amounts . During the 1960- 1964 
period, the per capita consumption of rice in the urban areas of the Coast 
was around 40 kilos . In the urban areas of the Sierra it was only around 
20 kilos. In the urban areas of the Jungle, consumption per capita was 
similar to that on the Coast. The total amounts consumed are, however, 
quite different in the urban areas. The urban Coast consumed 130 thousand 
tons in 1967, while in the Sierra and Jungle, 35 and 12.3 thousand, respec-
tively , were consumed the same year. The rural per capita consumption 
varies among regions, but in general it is estimated to be lower than urban 
consumption . 
The levels of per capita consumption of rice in Peru are relatively low 
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with respect to countries like China (Taiwan) due to this country's almost 
monolithic diet. Nevertheless, Peru has a higher per capita consumption 
with respect to most American countries. 
Total domestic apparent demand for rice has been projected through 1980. 
Demand for human consumption by regions was computed first, taking into 
consideration variables such as popu lation, income, the relative price 
of rice, and such parameters as income elasticity and substitution elasticity. 
A national estimate of demand for human consumption was obtained by com-
bining the regional calculations. Domestic apparent demand has been com-
puted by combining the demand for human consumption (93 percent), commercial 
losses (5 percent) and rice used for seed (2 percent). Domestic apparent 
demand for the years 1970 , 1975, and 1980 is estimated to be 355. 1, 441.4, 
and 551.8 thousands of metric tone. These values indicate an average 
cumulative rate of growth of 4.7 percent for the period 1962-1980 while 
during the sub periods 1962-1970 and 1970-1980, domestic apparent demand 
for rice is expected to grow at 4.2 and 5.1 percent cummulative per year, 
respectively . 
2.2 National Production 
Conditions for rice production in Peru are very good. Yields per 
hectare are the largest in America (4340 kilos for the 1960-1964 period). 
Average yields have been well above those of the United States where modern 
production techniques, machinery and equipment are used. 
In 1963, rice r anked ninth among crops produced in Peru in terms of 
value of product ion. The value of production per hectare of this cereal 
was thirteenth on the overall list, and the number of hectares was eleventh 
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in order of magnitude. 
Production has been increasing in absolute terms even though yearly 
variations in rice production are typical. In 1964, total production 
reached the amount of 232 thousand tons of milled rice~ Tilis was produced 
on large, as well as middle-sized and small farms. Several factors have 
been suggested as limiting the amount of rice produced. 'n\ese inc lude , 
1) failure to use modern farming methods, 2) non-availability of certified 
seed which would increase the quantity supplied and at the same time pro-
duce stalls which lend themselves to machine harvesting, thus, lowering 
costs of production9 3) lack of adequate credit which discourages farmers 
from modernizing machinery and equipment or from buying needed inputs. 
The grain quality of paddy rice at present is very poor. It can and 
should be improved through elementary and nonsophisticated research in 
production areas aided by economic incentives. 
Actual costs of producticn of rice are virtually unknown. Rough esti-
mates have been made by several offices and individuals . ntese estimates 
for the 1964-1965 period show that net profits ranked from 7 to almos t 
40 percent of total value of production depending on the different areas 
considered. Some areas for some given years show losses. Nevertheless, 
these losses are mostly due to low yields resulting from unfavorable weather 
conditions. 
Production of rice in Peru is concentrated on the Northern Coast in the 
departments of La Libertadi Lambayeque, Piura, and Cajamarca. In 1964 , 
these departments accounted for around seventy percent of total production, 
and fifty percent of total number of hectares planted to rice. Supply 
projections were computed by regions for the years 1970, 1975, and 1980. 
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Yield and hectares were projected separately, and then estimates of pro-
duction were determined. 
Yield projections of rice were estimated in terms of three hypotheses 
concerning a general productivity index composed by sixteen basic crops. 
These hypotheses referred to an annual cumulative growth of said index 
of O, 1, and 2 percent. The methodology used is extensively explained in 
Chapter 4, section 4.7.1. According to these hypotheses the rates of 
growth of rice yields in Peru for the period 1962-1980 would be 0.1, 1.0, 
and 2.0 percent cumulative per year. The Jungle region registers the 
highes t rates of growth with 0.7, 1.7, and 2.7 percent annually, acceptable 
from the standpoint of the present low yields. The second hypothesis 
was preferred, basically because this rate of growth, 1 percent, coincides 
with the rate of growth experienced during the 1951-1964 period and be-
cause it is consistent with the proposed SIPA programs in the area of rice 
growing. 
Acreage projections were computed utilizing land-man ratio concepts 
applied on a projected regional distribution structure of cultivated land 
of basic annual crops. The base period for these projections was the 
1960-64 period. Land-man rations were calculated by regions since regional 
distribution of annual crops among regions varies. On the Coast and in 
the Sierra the land-man ratios for annual crops are expected to decrease, 
while in the Jungle it is projected to increase. At a national level, the 
land-man ratio is estimated to decrease. Using projected population by 
regions and the regional distribution structure mentioned above, projected 
hectares for rice were obtained. Furthermore, the effect of the irrigation 
project of Olmos which is projected to be finished in 1970 is included, 
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adding 30 ,000 hectares to the Coastal estimate. OSPA (Oficina Sectorial 
de Planificacion Agraria) considers this addition as realistic. As a 
consequence, Peru would have a total of 154 thousand hectares dedicated to 
rice in 1980. "nle annual cUll'Allative rate of growth of hectares of rice 
for the period 1962-1970 is 2.0 percent, while for the period 1970-1980 it 
is expected to be 4.8 percent. 
"nle estimates of the rates of growth of production are obtained by 
addi ng the rates of growth of yields (second hypothesis) and hectares. 
Accordingly, production is expected to grow at 3.0 and 5.8 percent cumula-
tive per year during the periods 1962-1970 and 1970-1980, respectively. 
Production on the Coast is forecasted to grow substantially in the 1970-1980 
period, the rate of growth of production for the same period is projected 
to be 2.3 percent cumulative per year, and 5.0 percent cumulative per 
year in the Jungle for the same period. Total production of paddy rice 
is estimated to be 423.7, 568.1, and 762.0 thousands of metric tons in the 
years 1970, 1975, and 1980. Milled rice is 279.6, 374.9, and 502.9 thousand 
tons for the same years. 
2.3 Analysis of Rice Imports 
Rice imports have been a source of constant worry for the Government 
in the last yea rs. The conflicting goals that the Government tries to 
achieve when setting price policies for rice have not helped to decrease 
imports. An improvement in domestic production would decrease the amounts 
of fo reign exchange for purposes of this importation. In 1964, it was 
necessary to supply 17.13 percent of the domestic apparent demand with 
imported rice, while in 1965 this magnitude increased to 37.87 percent. 
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Rice imports in that same year considered within the national total imported 
quantum represented 1.85 percent and when considered within the total agri-
cultural and total cereals imported quantums, it represented 17.76 and 
25.82 percent respectively. 
The CIF prices of imported rice, in dollars, has not varied significantly 
between years but the recent devaluation (September, 1967) of the currency 
substantially increased the internal price of rice in soles. 
Import requirements have been projected through 1980, based on the 
projections of both domestic apparent demand and domestic production. The 
quantity of imports, is projected to decrease from 75.5 to 65.5 and 48.9 
thousands of metric tons in the years 1970, 1975, and 1980. '11lis represents 
a decrease of 4.4 cumulative per year, for the period 1970-1980, which is 
consistent with the projections selected for both supply and demand. 
2.4 Marketing 
Rice passes through a long process before it reaches the consumers. The 
whole marketing system is very inefficient. Few of the prescribed rules 
set by the Government, for each and every campaign, are carefully followed. 
Modern marketing techniques are seldom used. This peculiar situation char-
acterizes the rice industry itself. 
Paddy rice is of a low quality due to a single price policy at the 
farm level. The two kinds of Peruvian milled rice whi ch reach the consumer 
do not have adequate milling. This is verified by the evidence that said 
rice does not fulfill the requi rements of cleanliness and low percentage 
of broken grain. In this case, the control by the Caja is shown to be in-
efficient. 
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The different agencies in charge of various aspects of the rice industry 
perform with an acute lack of coordination. It is recommended that the 
Caja should be the coordinator of all the agencies to improve everyone 's 
efficiency. 
The reinstatement of more than one quality of milled rice in 1967 is the 
assumed first step toward a free market. Many others are yet to be taken 
by the Government, especially those concerning the farmers. In a free 
market, the problems of transportation and storage at present being coped 
with by the Government would be solved by private enterprise. The price 
differentials between regions and within regions are, however, expected 
to enlarge. 
The comparison of the wholesale prices and costs of Peruvian milled 
rice for the 1966-1967 campaign indicates that the Government lost 1.48 
soles per ki lo of the lower quality rice but made a profit of 0.65 soles 
per kilo of the better quality rice. On the imported rice, the Government 
made 0.92 soles profit. The proportion sold of the lower quality Peruvian 
rice is greater than both the better quality national rice and the imported 
rice, so absolute losses existed. However, if the Government does not want 
to reduce the purchasing power of the low income classes, this distribution 
can not change drastically. This fact indicates that since rice is con-
sumed by these majority classes, this grain is mainly subject to political 
decisions. 
2.5 General Economic and Technological Concepts 
The objectives which the Government sets when making price decisions, 
are in conflict. It is not possible to keep a low retail price and at the 
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same time increase the price paid to the farmers if it wants to break even 
in its buying-selling operation, and to decrease imports. Empirically, it 
has been determined that the real price received by the farmers decreased 
17 percent during the 1945·1964 period. For purposes of price setting, 
econometric models should be considered which include such variables as 
price indexes at both retail and farm level; population and income and iso-
profit curves should be drawn. It is recognized, nonetheless, that since 
decisions are finally political, technical methods of price setting are 
presented for reference only. 
Rice compares favorable with its substitutes; corn, wheat, and potatoes. 
I t can be abundantly produced in the country, its yields per hectare are 
higher (dried potatoes considered) and its net return per hectare, as of 
1964 , is considerably higher. As a consequence, it is better to encourage 
rice production than to make decisions on its apparent substitution. 
On the subject of rice land extension, the Jungle appears to have 
a comparative advantage because of the high overhead investment being pres-
ently executed i n the region. Nonetheless, some lower Sierra valleys may 
have rice production possibilities as well. 
On the area of Agrarian Reform , rice growing itsel f is not especially 
regulated by the Agrarian Reform Law N° 15037. Nevertheless, due to the 
land tenure system, this is a land structure problem which is a concern of 
said law. A proof of this follows: 1.10 percent of the farmers produce 
45 . 67 percent of total production, while 7.96 percent produce 30.58 percent 
and 90. 04 percent of the farmers only produce 23.75 percent of total produc-
tion. At first sight, a land distribution problem exists, as well as a 
problem of technology. The dimensions of rice farms that would be economical 
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for rice growing in different locations have not yet been determined. As-
suming that this is accomplished, a short run problem of decrease in total 
production is most likely to appear. 
Much reference has been made to the reinstatement of a free market for 
rice. 'nlis free market, however, can not be constituted without definite 
and enforced regulations concerning quality grade for both paddy and milled 
rice, among other things. A three quality rice system at the retail level 
is suggested. It should be understood that to produce different qualities 
of rice, new varieties for different areas and updated machinery and equip-
ment in the mills will be needed. 
Milled rice coming out from the mills is sent to consumption and/or 
storage centers, and the leftover dust and bran is distributed for animal 
feeding. A benefit-cost analyais of the establishment of a processing plant 
for rice oil would give the possibility of finding a more profitable desti-
nation of this dust and bran. It has been estimated that in the year 1964 
around 30 million kilos of this material could have been converted into over 
2 million kilos of refined oil and close to 600 thousand kilos of estearic 
and palmitic acids and raw material for soap and candles. The idea of 
establishi ng a rice bran oil industry should be carefully appraised, con-
sidering that Peru imported in the same year an excess of 5 million kilos 
of oil. 
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III. DEMAND 
Demand for rice in Peru will be reviewed from the standpoint of the 
comparison with selected countries, and special reference will be made on 
the projection of said demand. The results of this projection are the 
product of the first serious effort of estimat i ng projected demand using 
an econometric process which yields estimates at a regional level. ntese 
regional estimates begin a new era in Peru in projecting demand in a strat-
ified form. nte model, needless to say, can and should be perfected. 
Nevertheless, the first step has been taken. 
3.1 Consumption 
'nle apparent demand for rice is the summation of national production, 
plus imports, minus exports. Data on national production and foreign trade 
of milled rice for the period 1940-1964 are presented in Table 1. It is im· 
possible to estimate the actual demand for rice as there are no figures 
available on rice stocks. 
During the period between 1940 and 1964, we note some fluctuations in 
the amount of r ice supplied. The significant declines are noted in the 
years 1942, 1950, 1956, 1959, and 1963, while the increases occurred in the 
years 1952, 1958, and 1964. The per capita consumption changed from a low 
of 9.89 kgs. in 1942 to a maximum 25.13 in 1960. The average for these 
twenty-five years was 17 .83 kilos per person. However, consumption indices 
are much higher in the Coastal region and principally in the urban area. 
tn Lima, consumption per capita of rice could possibly be as much as 60 
kilos per yea~ (30). 
Demand for rice at present is met by nationally produced rice as well as 
Table l: Summary of total supply of rice, total population and computation of per-capita consumption 
for the period 1940-1964&,b 
Year Population Production Imports Exports Supply Per-capita 
1940 6, 680 .500 79,744,300 10, 824,533 90,568,853 13.55 
1941 6, 796,500 101,835, 600 3,533,404 1,051,332 104,315 , 672 15.35 
1942 6 ,914,500 65, 683 ,700 6, 653,437 3,894,059 68 ,443,078 9.89 
1943 7,035,000 76,225 ,900 5 ,282 , 211 81,510,111 11. 58 
1944 7 ,158,500 103,908,700 18,648,075 122,556,775 17 .12 
1945 7,285,400 104,679, 200 12,820,760 117,499,960 16.13 
1946 7,414,800 126,296,000 126,296 .000 17.03 
1947 7,546,500 98 ,812,400 2,300,000 101,112,400 13.39 
1948 7 ,681,700 137,166 ,300 5,542,176 142,708,476 18.58 
1949 7,822,000 106,783,200 1,047 106,784,247 13. 65 
1950 7,968,700 74,915,700 25,551,403 100,467,103 12.60 
1951 8, 117, 500 137,074,200 26, 698,053 163,772,253 20.18 
1952 8,267,400 176,359 ,300 14,324,442 190,683,742 23.06 
1953 8,425,100 184,829,500 14,552 21,754,000 163,090,052 19.36 
1954 8, 597, 100 172,409,400 34,037 13,676,000 158,767,437 18.47 
1955 8,790 ,000 164 , 962,700 19,161 164,981,861 18. 77 
1956 9,004,200 156 ,853 ,800 177 ,420 157,031,220 17 .44 
1957 9,235,300 157,860 ,300 20,235,568 178,095,868 19.28 
1958 9,482,800 179, 299 ,700 44,834,589 224 ,134,289 23. 64 
1959 9,746, 100 159,861,800 174,634 160 ,036,434 16.42 
1960 10,024,600 226,485,200 25,451,174 251,936,374 25.13 
1961 10,319 ,500 208,529,600 8,662,747 271,192,347 21. 05 
1962 10 ,631,500 249,325,000 1,210,497 250,535,497 23. 57 
1963 10 ,958,400 170,830 ,000 921,510 171 , 7 51 , 150 15.67 
1964 11,298,400 231,973,000 47,983,518 279,956,518 24.78 
' 
&t.lilled rice in kilos. 
hsource: 18. 
.... 
N 
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imported rice. The rate of growth of apparent domestic demand between the 
period 1951-1955 and 1960-1964, centered in 1953 and 1962 , was two percent 
accumulative per year. This relatively high rate of growth was due mainly 
to the increase in the coastal population, to the increase in real income, 
and to the decrease in the relative price of rice. 
3.2 Comparison of Per Capita Demand with Selected Countries 
nte per capita demand of rice in Peru and other selected countries for 
the year 1961 is shown in Table 2. As is to be expected, the highest rice 
consumer in the group is China (Taiwan) with 144. 60 kilos per person. Per 
capita consumption in Mexico and the United States is relatively low. 
3 . 3 Projections of Demand for Rice 
Demand for rice is projected in physical units and through the year 
1980 . This projection corresponds to the domestic apparent demand . 
A cormnodity balance was considered when establishing the analytical 
framework used for projection purposes. This balance is best expressed as 
follows: 
f Domestic production 
+ Imports 
Exports 
Domestic apparent demand - Domestic apparent supply 
Use on the farm 
Use for reproduction (seed) 
Use in livestock production (polvillo) 
Use in manufacturing 
Table 2: Summary of produc tion, imports, e xports, consumption, ~opulation and per -capi t a 
consumption of rice for selec ted countries . Year 1961 
Country Production Imports Exports consump t ion Population 
000 M! 000 MT 000 HT 000 MT 000 persons 
Peru 208 8.7 216.70 10,319 
Brazil 3,498 150. 76 2,347.7 6 73,088 
China (Taiwan) 1,655 oS.00 1,590. 00 10 ,971 
Colombia 269 39 . 14 308.14 14,443 
Costa Rica 38 0.10 38.10 1,225 
Ecuador 123 24.00 99.00 4,455 
Japan 10 ,245 125.78 10,370.78 94,0 50 
Mexico 283 283.00 36 , 091 
United States 1, 622 830.60 791.40 183,756 
8 Source: 4 and 33. 
Per -capita 
consumption 
(kilos) 
21.05 
32.11 
144.93 
21. 33 
33.79 
22.22 
110.16 
7.84 
4.30 ..... 
~ 
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Commercial 
I Gross availability for human consumption 
The principal assumption used for projecting demand is that domestic 
apparent demand for a given product grows virtually proportional to the 
demand for human consumption, given that the growth in seed, stocks, and 
commercial losses keep a constant relationship with the growth in domestic 
apparent demand. Demand for human consumption has been projected first. 
The methodology used was applied by the Supply and Demand group while work-
ing on a study of supply and demand for agricultural products in Peru. 1 
The basic projection formula is: 
Whe:re: 
Xt = a
0 
(P /P ) alY 8 2 8 3 . Vt xt ot t e t 
X ~ Demand for human consumption of product x. 
ao = Intercept. 
PX = A representative price of the product x. 
po = A representative price of products other than product 
y : A representative measure of the income per capita. 
v : A measure of total population. 
~ ~ The price elasticity for product x. 
42 = The income elasticity of product x. 
x. 
a3 = A coefficient reflecting systematic shifts in the consumption 
of product x. 
1The group was directed by Dr. H. Van de Wetering and also included 
Messrs. Ama.t1 Otero, Petrovich and Salaverry. The study was sponsored by 
t he u.s.D.A. 
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e •Base of natural logarithms, e = 2.72. 
t ~ The year for which the projection is made . 
The basic formu l a can be transformed as follows: 
dx/dt • a
1 
d(Px/Po/dt) ~ a
2 
.s!X!! 
x Px/Po Y 
-t dV/dt + a
3 v 
The exponential growth rate of demand for human consumption of product 
X is a weighted sum of the exponential growth rates of the relative prices 
(P /p ) , real personal expenditure per capita (Y), population (V), and a 
x 0 
trend parameter. 
According to the above formula, we need to estimate rates of growth 
of income, population, and relative prices, as well as to estimate parameters 
For the purpose of our projec tion, parameter a is considered 
3 
t o have zero value. 
In projecting total demand, the rate of growth of demand has been 
e s timated fir st, and then the rate of growth has been appli ed to the projec-
tlon ba se . 
Demand fo r rice follows different patterns depending on which natural 
region of the country is being considered. This condition is given by the 
dualis tic pa t tern of economic growth in Peru. Due to this circumstance, 
the methodo l ogy us ed has been applied by regions to avoid any bias which 
may be in troduced by using average national parameters. Also, there exists 
l a r ge projected differences in per capita income and population growt h be-
tween regions , as c an be observed in Table 3. These estimates were used in 
the projection formula . 
It is assumed t hat relative prices of food between regi ons in Peru are 
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the same. However, in the case of rice whose demand is partly supplied 
by imports, the relative price effect was taken into account in the urban 
areas of the Coast and in the Sierra regions. For this reason the rate 
of growth of the relative price of rice is included in the projection 
formula of these areas. 
Table 3: Projected annual geometric growth rates for per capita gross 
domestic income and population used to project gross requirements 
for direct human consumption, by regions, 1960-1964 to 1970 and 
to 19808 
.COAST SIERRA SELVA 
ub RC Td u R T u R T 
Income 62-70 3.9 2.0 3.5 1.8 0.5 0.9 1. 7 2. 0 2.2 
Population 
62-70 4.8 2.9 4.4 2.5 1.0 1.3 5.8 3.9 4.5 
Income 70-80 4.1 2.1 3.6 1.9 0.5 0.9 2.8 2.1 2.3 
Population 
70-80 4.8 2.7 4.4 2.3 0.8 1.4 5. 6 3.9 4.5 
a 
Computed by the Grupo de Oferta y Demanda. 
burban. 
cRural. 
d Total. 
•PERU 
u R T 
3.2 1.0 2.1 
4.1 1.8 3.0 
3.3 1.0 2.2 
4.2 1.8 3.1 
Furthermore, demand for rice was stratified by urban and rural zones 
within a region. These estimates were added to obtain the demand at the 
regional level. The national estimate of demand is the summation of the 
regional estimates of demand. 
Consumpti on profiles by regions and zones were obtained utilizing 
nutritional surveys of the Ministry of Health, household expenditure surveys 
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of the Direccion Nacional de Estadistics, specific surveys of Arequipa and 
Cuzco, and the food balance sheet published by CONESTCAR. The data gathered 
were ex.pres sed in terms of gross annual consumption and indices of consump-
ti on were therefore estimated. The indices for the cereal group are shown 
by regions and rural and urban a reas, Table 4. 
Table 4: Indices of consumption of cerea ls by r egions and urban and rural 
a r easa 
COAST SIERRA SELVA PERU 
uh Rc Td u R T u R T u R T 
Cereals 118 99 ll4 100 100 100 58 39 45 109 92 100 
Rice 193 167 187 109 6 35 195 68 106 168 40 100 
Barley 272 72 71 100 
Corn 21 25 22 25 237 178 19 6 10 22 173 100 
Quinua-
Canahua 162 209 196 48 148 100 
Whea t 128 96 121 17 5 64 95 31 47 42 136 67 100 
aComputed by the Grupo de Oferta y Oemanda. 
burban . 
cRura l. 
d Total. 
Due to data a vailability. the period 1960-64 was shown as the base pe-
riod for pro jection purposes . Food balances for these years were devised 
from which a fi ve year national average of gross availability for human 
c onsump tion was estimated. This national estimate was divided by regions 
and a r eas, taking into consideration the distribution of population and using 
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the above indices . As a result, five year averages of gross availability 
were obtained for regions and urban and rural areas of Peru. These estimates 
constituted our projection base. The gross requirements for direct human 
consumption of rice by regions and areas for 1960-1964 are shown in Table 5. 
Table 5: Gross requirements for direct human consumption of rice by regions 
and areas for the period 1960-1964 (thousands of metric tons)a 
COAST SIERRA SELVA PERU 
U R T U R T U R T 
130.4 32.4 162 .8 35.0 4.9 39.9 12.3 9.9 22.2 177.7 47.2 224.9 
8 computed by the Grupo de Oferta y Demanda. 
burban. 
Once the projection base was figured and the rates of growth of popula-
tion and income variables were available, the next step was to estimate the 
values of the parameters included in the projection formula . 
The income elasticity estimate was computed, using data from household 
expenditure surveys. The information on consumption was classified by income 
brackets . The relat ionship between income and consumption (Engel Curves) 
in urban areas was tested using four different fun ctions, namely: linear , 
double logarithmic, smilogarithmic and inverse logarithmic. For several 
reasons, the double logarithmic type of relationship was adopted.l In any 
1Weighted rank criterion including the coefficient of determination, the 
additivity property of estimated subgroup expenditures and t he additivity 
property o f estimated subgroup expenditure-income elasticities, was used and 
the double logarithmic Engel function ranked first. 
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case> the dependent variable was the amount spent on a specific commodity 
and the independent variable was total expenditure instead of the actual 
income. 
For the rural areas, a survey of the Ministry of Health in six areas 
was used and the type of relationship adopted was linear. The estimated 
income elasticities for milled rice were analyzed in terms of their com-
parability between regions and between urban and rural areas. The results 
were as shown in Table 6 . 
Table 6: Expenditure-income elasticities and quant i ty-income elasticities 
of milled rice by regions and areas of Perua 
COAST SIERRA SELVA PERU PERU 
Urban Rural Urban Rural Urban Rural 
Eeb 
• 26 
Ege Ee Eq Ee Eq Ee Eq Ee Eq Ee Eq 
• 20 • 37 . 30 137 • 30 • 96 .75 .16 .13 1.07 . 84 
aComputed by the Grupo de Oferta y Demanda. 
blncome quantity elasticity. 
clncome expenditure elasticity. 
Urban Rural Total 
Average 
Ee Eq Ee Eq Ee Eq_ 
.27 . 21 . 58 .46 . 34 .27 
For purposes of computing rates of growth of demand for rice for human 
consumption in the urban areas, it was needed to estimate the rates of g rowth 
of the relative prices and the substitution elasticity of rice. Substitution 
elas ticity was preferred to price elasticity because of the lack of informa-
tion to compute direct price elasticities. In the case of the rural areas 
in the three regions, and the urban area in the Selva region rates of growth 
of demand for rice for human consumption are computed by using the following 
equation ; 
zero. 
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Rhc ~ Ee . Ry - Rv 
Where: 
Rhc :: rate of growth of consumption of rice. 
Ee :: income expenditure elasticity. 
Ry = rate of growth of income. 
Rv - rate of growth of population. -
The change in relative prices in these cases is, therefore, equal to 
Substitution elasticity of rice has been estimated to be -0.431 and 
the change in relative prices has been -2.9 for urban areas on the Coast 
and Sierra region (6). 
Thus, the rates of growth of demand for rice for human consumption in 
urban areas of the Coast and Sierra are computed using the following ex-
pression: 
Rhc = rate of growth of consumption of rice. 
Ee =. Expenditure elasticity. 
Ry - rate of growth of income. -
Rv - rate of growth of population. 
es "! substitution elasticity. 
Rp -= rate of growth of the relative price of rice. 
Both estimates are shown in Table 7. 
1Lima . Universidad Agraria. Facultad de Ciencias Sociales . Programa 
de Investigaciones para el Desarrollo. Long term projections of demand 
for and supply of selected agricultural commodities through 1980. Lima, Peru, 
author. 1968. Appendix B. 
22 
Table 7: Ra tes of growth of demand for rice for human consumption 1952-1970 
and 1970-80 
Coast Sierra Selva 
ua Rb u R u R 
1962 -70 7.1 3.6 3.1 l. 5 6. l 6.0 
1970-80 7.1 3.5 3.0 l. 3 6. 0 6. 1 
aurban. 
b Rural. 
Utilizing Table 7 on projection rated rate of growth of demand for 
rice for human consumption, and Table 5 on gross requirements for direct 
human consumption for the base period, Table 8 on projected demand for rice 
in metric tons is obtained. 
Table 8 : Demand for rice for human consumption 1970 , 197 5 , and 1980 
(thousands of tons) 
COAgT SIERRA SELVA PERU 
tr' R Tc u R T u R T u R 
1970 225. 7 43.0 268.7 44.7 5. 5 50.2 19.8 15.8 35. 6 290.2 64.3 
1975 318.0 51. 0 369 . 0 51.8 5.9 57.7 26.4 21. 2 47 . 6 396. 2 78.1 
1980 448.2 60 . 6 508.8 60.0 6.3 66. 3 35 .4 28.6 64.0 543.6 95.5 
8 Urban. 
bRural. 
cTotal . 
T 
354.5 
474.3 
639.1 
Due to the recent devaluation of the sol from 26 .80 to 38.70 soles per 
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dollar, and since part of the supply of rice is imported, demand is assumed 
to decrease in the urban areas of the Coast and Sierra regions where im-
ported rice is mostly used. 
Using the Merrill and Vandendries methodology (9) it was estimated 
that the decrease in quantity demand of rice was around 9 percent per year. 
Using this estimate, Table 9 was computed. 
Table 9: Demand for rice for human consumption, adjusted for devaluation 
of sol (thousands of tons) 
COAST SIERRA SELVA PERU 
u R T u R T u R T 
1970 205.4 43.0 248.4 40.7 5.5 46 .2 19.8 15.8 35.6 265.9 64.3 330.2 
1975 263. 0 51.0 314. 0 43.0 5.9 48.9 26.4 21.2 47.6 332 .4 78.1 410.5 
1980 337.0 60. 6 397.6 45.3 6.3 51.6 35.4 28.6 64.0 417.7 95.5 513.2 
a urban. 
cTotal. 
The new projected rates of growth of demand are presented in Table 10. 
Table 10: Rates of growth of demand for rice for human consumption adjusted 
for the devaluation of the sol 
COASfi SIERRA SELVA PERU 
Tfl R Tc u R T u R T u R T 
1962-70 5.8 3.6 5.4 1.9 l. 5 2.9 6.1 6 . 0 6.0 5.2 4.0 4.9 
1970-80 5.1 3.0 6.5 1.3 1. 3 2.9 6.0 6.1 6.0 4.7 4.0 4. 5 
aurban. 
b Rural. 
cTotal . 
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The estimate of total domestic apparent demand for rice is obtained 
by the addition of demand for human consumption, commercial losses and 
rice used for seed. Using empirical percentages of commercial losses and 
of rice used for seed, 5 percent and 2 percent respectively, the estimated 
domes tic apparent demand was then computed and is presented in Table 11. 
table ll: Domestic apparent demand for rice for 1970 , 1975, and 1980 
(thousands of tons) 
1970 
1975 
198U 
Human 
Consumption 
330.2 
410.5 
513.5 
Seed 
7.1 
8.9 
ll.O 
Commercial 
Losses 
17.8 
22.0 
27 . 6 
Total 
355.l 
441.4 
552.1 
'nle values shown in the precedent Table 11 indicate a rate of growth 
of demand of 4. 7 percent for the period 1962-1980 . However, for the period 
1962~70 this rate of growth is only 4.2 percent cumulative per year. This 
rate of growth compares with the historical (1957-1964) rate of growth which 
is also 4. 2 percent. 'nle negative effect of the price increase formed by 
the devaluation of the currency and by supply shortages equates the positive 
effects of income and population. As a consequence, growth of demand for 
the 1962-1970 period is stagnant. For the 1970- 80 period, demand is pro-
jec ted to increase a t a rate of 5.1 percent cumulat i ve per year. 
In a bsolute t erms, projected domestic apparent demand for r ice for 1980 
more than doubles that of the period 1960- 64 which was 242. 6 thousands of 
metric t ons . 
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IV. PRODUCTION 
Production conditions for rice in Peru are very good in some areas, so 
the country should actually be exporting rather than importing rice. How-
ever, certain factors, economical as well as climatological, seem to be 
preventing a larger production. 
The Northern part of the Coastal region has been specializing in rice 
production for over thirty years. In 1963, the departments of La Libertad, 
Lambayeque, and Piura contained 60.28 percent of the cultivated rice areas 
in Peru. Many people feel that this area can not produce more rice, owing 
to the lack of sufficient water to irrigate the areas presently under 
cultivation. There are numerous possibilities for growing rice in the vast 
Jungle region. The Jungle does not suffer from a lack of water, but its 
people l ack the knowledge of the essentials of modern farming as well as 
the resources and transportation to introduce adequate inputs. Only lately 
have some pri vate firms from the Coast been interested in rice production in 
the Jungle, and are now working with great efficiency in the production of 
this grain. 
4.1 Agronomic Aspects 
A great deal of research has been done on rice by SIPA. ¥Any experi-
ments of fertilization and breeding have been performed by the Estacion 
Experimental Agropecuarua de Lambayeque (EE). There are some difficulties 
~it~ th~ experiments perf ormed, nevertheless. Most of them are set in 
experimental conditions that are far from practical because the farmers, 
even the efficient ones, can not put the recommendations into practice, 
such as expensive fertilization, on their own farms. 
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The reasons are due to either high costs or the nonavailability of the 
products required by the experiments. Another problem is that since the 
experiments are in the Lambayeque area, only the farmers in that area and 
perhaps those in La Libertad could profit by using the recommendations. 
Other farmers, specifically those in the Jungle, can not hope to benefit 
from said research . With these problems and the shortage of extension 
agents, rice growers in that region have not had the incentive to improve 
their techniques. This was experienced by the author during his seven 
months permanency in the Jungle region in 1962 and furthermore checked in 
September 1966 during a week visit to that region. A better extension 
program for rice and enlarging the number of extension agents could possibly 
bring increases in producti on and decreases in imports. An interesting proj -
ect on extension by SIPA is being conducted at the present time accordinR 
to its Plan de Fomento del Cultivo del Aroz. (26). 
Rice production is concentrated on the Northern Coas t where two depart-
ments, La Libertad and Lambayeque accounted for 41. 39 percent of the total 
production in the year 1963 . If we add the department of Piura's production 
in the same year, among the three, they produced 64.55 percent of the nation-
al production. 
The average rice yields in Peru have been high relative to other Latin 
American countries and to the United States. In the period 1955-1956 , they 
were 3,630 kilos per hectares; in 1956-1957, 4,120 kilos per hectare; and 
in 1958· 1959, 4,040 kilos per hectare. In the period 1958- 1959 , yields 
dropped to 3,550 kilos per hectare and were equal to those of the United 
States. In 1959-60, yields again rose to 4,110 kilos per hectare, the 
highest in Latin America. In the period 1960-61, yields rose to 4 ,340 kilos 
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per hectare compared with 3,840 kilos per hectare of the United States. 
These figures are shown in Table 12. The high average yields in Peru are 
due to the very good natural conditions for rice growing. 
In Peru, the Coastal rice areas have high yields per hectare, yet, 
yi elds in the Jungle region are far from being satisfactory. For example , 
in Loreto, the average yield was 1,724 kilos per hectare, or one third 
of t he nat ional average. Also, the varieties planted there were not the 
most suitable for the area . 
Cultura l practices used by Peruvian rice growers a t the present time, 
with the exception of most of the big producers , a r e very poor compared with 
the United Stat es where technical progress is the means to better yields. 
4.2 Rice as a Component of Peruvian Agriculture 
nie relative impor t ance of rice can be observed in Table 13. The total 
value of the production of rice in 1963 was 513 million soles . This amount 
was the highes t compared to the other cereals and was nin th in relation to 
all the crops produced in Peru. Also in 1963, the value of production per 
hectare of rice was higher than all of the cereals and ranked thirteenth on 
the overall list. Furthermore, 72,790 hectares were planted to rice placing 
it eleventh in the general situation. 
In 1964, according to the Agricultura l Sectorial of t he INP, rice ranked 
seventh in total value of production (at the same price as in 1963) with 
762 mill i on soles. Rice area in the same year was 82,000 hectares and thus 
ranked ninth in number of hectares, far below two other cereals, wheat and 
barley, a s can be seen i n Table 14. 
Table 12 : Average yields of paddy rice in American countries . Period 1955- 56 (hundreds of kilos 
per hectare)a 
Country 1955-56 1956-57 1957 - 58 1958- 59 1959-60 1960-61 
Peru 36.3 41. 2 40.4 35.5 41.1 43. 4 
Argentina 30.2 33.6 36. 0 31. 3 34. 0 32. 4 
Bolivia 16. 4 15. 6 16. 6 14. 6 14. 6 
Brazi l 13.7 16.4 15.2 15.3 16 .2 16. 9 
Colombia 17.2 21.3 18.7 21. 0 20.5 19.4 
Cos ta Rica 9. 4 13.4 9.1 12.S 9.5 9.7 
Cuba 16.l 17. 2 23.9 23.0 19.4 20.2 
Chile 20 . 0 29.0 29. 5 20.l 27. 5 26.3 
Ecuador 22.3 17. 8 25.0 20.8 21. 3 17. 2 
El Salvador 13.l 11 . 5 10 .7 10 . 3 13. 0 12. 0 
Dominican Republic -- 16.2 20. 5 
Guatemala 11 . 9 13.5 12 .5 11. 5 13. 8 14. 3 
Haiti -- -- -- 6. 5 
Honduras 16.4 16.4 16 . 6 16. 6 16.6 lG. 6 
Mexico 21. 9 20.4 20.4 20 . 8 20.5 20.5 
Nicaragua 11. l 12. 0 13.9 14. 7 15.5 15. 8 
Panama 11. 3 11. 3 9.7 12. 0 12.2 11.0 
Paraguay 21. 1 23 . 0 25 . 0 22 . 9 22.0 21. 9 
United States 34.3 35 . 3 35. 9 35.5 37 . 9 38 .4 
Uruguay 33. 0 29.9 33.0 27. 8 36. 8 34.S 
Venezuela 9. 7 9.7 7.3 16. 6 13. 6 17. 
aSource: 32. 
N 
00 
Table 13: Summary for all crops produced, Peru, 1963. Total value of production, total area planted, 
value of production per hectare and percent of total cultivated areaa 
Total Value Total Area Value of Percent of 
Crop of Planted Production total 
Production Per Hectare Cultivated 
000 soles Rank Hectares Rank soles/Ha Rank Area 
Sugar cane 2 ,784,966 l 85,090 9 32,730 1 4.1 
Cotton 2,745.945 2 256,800 3 10,693 5 12.2 
Fruit 1,981 , 687 3 63,200 12 31,356 2 3.0 
Potatoes 1,835,560 4 231,390 4 7,933 10 11.0 
Vegetables 1, 636 , 049 5 78,090 10 20,951 4 3.7 
Cultivated 
Pastures 723,138 6 311,820 1 2,319 24 14.8 
Coffee 714,7 69 7 122,970 7 5,813 16 5.8 
Corn 706 ,87 0 8 272,820 2 2,581 22 13.0 
Rice 513z006 9 72,790 11 7,049 13 3.5 
Beans 332,475 10 101,300 8 3,282 20 4.8 
Bar ley 294, 741 11 192,200 5 l,534 26 9.1 
Wheat 291 , 550 12 153,100 6 1,905 25 7.3 
Manioc 269,231 13 29,310 14 9,186 7 1.4 
Coca 151,948 14 16,290 17 9,328 6 0.8 
asource: 14. 
N 
\0 
Table 13 (Continued): 
Total Value Total Area Value of Percent of 
Crop of Planted Production Total 
Production Per Hectare Cultivated 
000 soles Rank Hectares Rank soles/Ha Rank Area 
Oca, Olluco , 
mashua 140 ,745 15 26 ,900 15 5,232 17 1.3 
Sweetpotato 139,979 16 16 ,930 16 8,268 9 0.8 
Olive 133,342 17 4,500 20 29,632 3 0 .2 
Cacao 69 ,046 18 16 ,210 18 4,259 19 0.8 
Quinua-canagua 68 ,838 19 29,640 13 2,322 23 1.4 
Cube 26,940 20 5,580 19 4,828 18 0.3 w c 
Tobacco 25,292 21 3,315 22 7 , 630 12 0 . 2 
Tea 23,600 22 2,810 23 8 ,399 8 0.1 
Peanuts 13,388 23 1,730 25 7,739 11 O.l 
Castor Oi l 
Plant l3' 373 24 4,300 21 3,110 21 0.2 
Jute 12 ,538 25 1 ,850 24 6 . 777 15 0.1 
Sesame 2,389 26 350 26 6,826 14 0.1 
Other crops 15,000 5 ,000 
Total 15 , 666 ,565 2,106 ,285 
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Table 14; Value of ~reduction and area planted. Principal crops. 
Year 1964 
Value of Production in 1964 (000 soles) 
l. Cotton 2,641,270 
2. Potatoes 2,342,629 
3. Corn 980.031 
4. Alfalfa 951,784 
5. Sugar cane 971,674 
6 . Coffee 770 J 531 
7. Rice 762,701 
Area Planted in 1964 (Has.) 
l. Corn 346,940 
2. Potatoes 261,500 
3. Cotton 245 . 980 
4. Barley 174,900 
5. Wheat 149,300 
6 . Alfalfa 129,160 
7. Coffee 113,540 
8. Sugar cane 87,480 
9. Rice 82,200 
asource: 23r 
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4.3 Possibilities to Increase Production 
There are ways how production can be increased. Not taking into consid-
eration the increase of hectares which will be examined in a later section. 
other factors effecting rice production are the following: 
4.3.1 Availabil i ty of seed 
Rice in Peru is grown in different conditions of soils , temperatures , 
and water availability. The low productivity in a given area, many times, 
is due to the use of inadequate seed. In the case of the Jungle region, the 
variety used must be one highly resistant to the ''tumbada" or l odging , and 
to fungus diseases which are very prevalent because of heavy rainfalls. As 
yet, varieties that can be used in the Jungle areas have not been carefully 
studied and only a few of the coastal varieties are recommended for use in 
the Jungle. More intensive rice research should be undertaken by SIPA offices 
in rice production areas of this region. Research on lodging resistance is 
necessary if farm machinery is to be used. Also, by developing varieties 
which are resistant to fungus diseases, yields can theoretically be increased, 
in some cases, by over eighty percent as considered by SIPA agents in the 
Tingo Maria-Tarapoto area. 
4. 3.2 Credit erograms 
Supervised credit programs should be considered as one way to help 
increase the amount of rice grown by small farmers . 'nlis could be done 
under Plan Costa. In some cases it might be advisable for the lending agency 
to directly supply the farmers with the inputs, rather than with the money 
for the input&. Given the nonavailability of inputs in many areas due to 
bad cOlllmunication means and/ or when repayment indexes are low , i t is 
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convenient to proceed in the proposed way. 
4.3.3 Farm Co•ops 
Farm cooperatives could help small and middle size farmers buy needed 
inputs at lower prices. Such co-ops could also help these farmers set up 
their own milling operations. These two functions, plus the fact that it 
is always easier for a co•op to provide their members with adequate techni-
cal assistance, could promote an increase in total rice production. 
4.4 Possibilities to Increase Quality 
There are many ways in which the quality of Peruvian rice could be 
improved. These could be performed at different levels. 
4.4.l Possibilities to im2rove quality at the farm level 
The government could do a great deal to improve the quality of rice at 
the farm level by encouraging the planting of certain rice varieties. The 
recommended varieties differ for various areas. For example, in the case of 
the Pacasmayo-Chiclayp area, there is still room for the use of Minabir #2 
seed. This could be done by enlarging the information service on the results 
of its rice research where it will be useful and expanding its certified 
seed program. 
Table 15 shows the cultivated varieties for areas like Piura, Tumbes, 
Chiclayo. and Pacasmayo supporta the statement that no single variety is 
suitable for all areas. For example, farmers in Piura use thirty•five 
percent Minabir ~2. forty•four percent Radin China, fourteen percent E.A.L. 
60. five percent of Minabir 61 and one percent Siam Garden. In some casea 
the production of seed is not aufficient to supply the farmera with the 
Table 15: Cultivated varieties in the principal rice areas. Campaign 1962-63. Percentage with 
relation to volume of productiona 
A R E A s 
VARIETIES Piura Tumbes Chiclayo Pacasmayo Jaen-Bagua Chimbote Trujillo camana 
Minabir :/12 35 46 47 63 10 
Minabir :fll 5 1 2 7 
Minagra 7 24 99 90 
Radin China 44 41 28 2 95 
EAL 60 14 10 2 1 
Chiclayo bl l 2 2 
Siam Garden 1 2 
Lambayeque 112 98 
Jamaica 2 
Other varieties 2 10 1 5 1 
8 Source: 21. 
V.> 
.i:-. 
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variety which would be best to use in order to obtain good yields per hectare 
and good quality of rice. 
The large number of varieties used in each zone makes it more difficult 
for the rice mills to produce a high quality milled rice. Different rice 
varieties have different milling qualities due to the size and characteristics 
of the grain. Some rice varieties are harder than others and break less 
easily. Pre-selection could be used, but this would increase the cost of 
milling. There is no incentive for millers to use pre-selection because of 
the government single price policy. 
The supplying of certified seed has its difficulties. First, the ex-
experimental areas have to be increased; second, the experiment costs would 
be higher; and third, there would be a serious problem of seed advertising 
and distribution. 
It has been suggested that certified seed production could be made by 
thirds. For this we have to assume that the farmers could use, for two 
years, the produce of their certified seed. Each year, one third of the 
area planted with rice would have new certified seed as is indicated in 
Table 16. This system has the advantage that more area can be reached in 
lesser time. Also, the farmer can sell part of his production of year 2 and 
year 3, thus quickly covering all the hectares in one region with the ade-
quate seed. 
4.4.2 Possibilities to improve guality at the mill level 
A good quality paddy rice is necessary to have a good quality final 
product, nonetheless, it is not the only requirement. The mills in many 
cases work with inadequate machinery, which naturally produces a bad quality 
milled rice. The adequate warehouses necessary to maintain the best quality 
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of the processed grain also contribute to lower its quality. 
Table 16: Proposed distribution of certified seed of ricea 
Land using Year l Year 2 Year 3 Year 4 Year 5 Year 6 
c.s. 
Buys Uses Uses Buys Uses Uses 
1/3 certified first second certified first second 
seed year's year's seed year's year's 
seed seed seed seed 
Doesn't Buys Uses Uses Buys Uses 
1/3 buy certified first second certified first 
certified seed year's year's seed year's 
seed seed seed seed 
Doesn't Doesn't Buys Uses Uses Buys 
1/3 buy buy certified first second certified 
seed year's year's seed 
seed seed 
8 Source: 2. 
4.4.3 Possibilities to improve quality at the marketing level 
The quality of the grain decreases drastically after the rice leaves 
the mills and during the process of transportation, storage. and delivery 
to the retailers. This lower quality of rice is characterized by a bad odor, 
partly eaten grain, and spotting. To improve quality at this marketing stage 
the Banco de la Nacion can take care of the above details by checking the 
trucks and other means of transportation used to carry rice and also to con-
trol the spraying in the warehouses. The Banco considers that the cost of 
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such operations would be too high relatively to the low retail cost. Inade-
quate transportation often increases the dampness of the grain, which creates 
favorable conditions for insects and fungus diseases. In warehouses the lack 
of spraying against insects and fungus diseases causes these unfavorable 
conditions to spread, with the consequence of a lower quality product . 
4.5 Production Costs and Re turn Comparison 
Landi (5) found that for the year 1960, the costs of production for 
several coastal valleys, excluding family labor, were: 
Piura 289 . 26 Soles/fan. 
Lambayeque 268.11 Soles/fan. 
Pacasmayo 253. 69 Soles/fan. 
Santo 279 . 33 Soles/fan. 
Camana 259. 19 Soles/fan. 
Tumbes 290.22 Soles/fan. 
Considering that the price paid for a fanega in that year was 250 soles 
and also that 85 percent of the rice was produced in these valleys, we have 
to conclude that the rice crop profits that year were disastrous. We think 
differently, based on the fact that the next year the price remained the 
same while the number of hectares planted in the year 1961 decrea sed only 
four percent. 'nlis seems to indicate that the profits were low; but that 
extra large losses did not exist. In the year 1962 , when the price went up 
to 300 soles per fanega, the rice area increased twelve percent . 
An analysis of Landi's examples show that the cost of labor is by far 
the highest cost. It is shown as 39.58 percent of the total cost, and 
64. 60 percent of the direct costs in the Lambayeque example. In Pacasmayo , 
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labor was 37 percent of the total costs and 67.50 percent of the direct 
cost. In Piura, labor was even higher, having 52.8 percent of the t otal 
costs and 80. 70 percent of the direct costs. All these examples bel ong to 
the year 1960. 
Looking at the preceding situations one might be inclined to suggest 
the utilization of more machinery. There are two problems to be solved 
before putting this suggestion into effect. First, in many cases, the 
farms are so small that it isn't profitable for the farmers to buy equip-
ment. The lack of organized cooperatives discourages the use of machinery. 
Second, to use machinery, it is necessary to have rice plants resistant to 
lodging or "tumbada 11 so that rice can be harvested mechanically. If the 
plants are not resistant to lodging the losses could be very high. Third, 
the fact that it would be socially undesirable to replace large portions of 
the almost 70,000 persons presently working in rice growing. 
A more recent study made by the l a te Directorate of Agricultural 
Economics of the Ministry of Agriculture, on cost of production and returns 
of rice for eigh t locations, shows for all locations, except one, net prof-
its running from seven percent to thirty-seven percent of the total value 
of production. The results are shown in Table 17. Lambayeque is the only 
location where losses existed and it was a loss of five percent. Yurimagus 
had the highest returns in 1964 with 37 percent. This was due to its low 
production costs, not to high yields . In Chira (Piura), the yields were 
high , the costs of production were also high, and yet the net returns 
amounted to 24 percent of the total value of production. Relatively good 
returns were present in the Jaen-Bagua area , Santa, and the Camara-Ocona 
a reas with a round 15 percent of net returns in each. 
Table 17: Rice. Cost of production and returns for eight selected areas for the 1964-65 period 
(in soles) a 
Value of Cost of Net Return Percentage cost Net Returns 
Yield/Ha. Production Production per Ha. of per per 
Location (fan) per Ha.b per Ha. Cost Fan Fan 
Valle Piura 32 11,200 9,761 1,419 13 306 44 
Valle Chira 40 14,000 10,705 3,295 24 268 82 
Lambayeque 26 9,100 9,612 - 512 -5 370 -20 
Pacasmayo 36 12,600 11J778 822 7 327 23 
Santa 32 11,200 9,586 1,614 14 300 50 
Camana y Ocona 40 14,000 11,699 2,301 16 292 58 
Jaen y Bagua 38 13,300 11, 186 2,114 16 294 56 
Yurimaguas 12 4,200 2,655 1,545 37 221 129 
a 
Source: 31. 
bln that period the Government paid 350 soles per fanega (300 lb.). 
w 
'° 
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The Ministry of Agriculture, through its "Inspeccion General del 
Comercio de Arroz" made studies on costs of production. They found that 
in 1958-59 the net returns for selected locations went from 10 percent in 
Piura to 35 percent in Chiclayp. For that season the price of the fanega 
was 250 soles. During the next campaign, the cost of production went up and 
the price remained the same. For that reason the net returns went down to 
3 and 2 percent in some cases. Correspondingly, for the 1960-1961 campaign 
the price went up to 300 soles per fanega. 
It appears from the costs of production of rice and the net returns 
that in many cases the farmer is making very low profit. The question then 
rises as to why they do not leave rice growing and the agricultural business 
and invest their capital in some other, more profitable enterprise. T\o/o 
factors need to be considered before this question can be answered. First, 
in most cases the farmers own the land. The rent for this land is included 
in total costs and this money is used by the farmer to increase his salary. 
In virtually all cases the amount charged for rent is twenty percent of the 
total costs. Second, the farmers include in their costs a relatively large 
part for management costs. It may go as high as fifteen or twenty percent. 
4.6 Current Volume 
In 1963, production was around 170,000 metric tons of milled rice as 
compared to 75,000 metric tons in 1959. In 1964, production went up to 
250,000 metric tons. The highest production in any one year was in 1962, 
with 247,000 metric tons. 
4. 6.l Value of production 
The relative value of production of rice, along with the other Peruvian 
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crops is presented in Table 13. These values are presented for 1963. Sugar 
cane and cotton are the crops with higher values of productiCXl . Sugar cane 
is first in value of production per hectare with 5432,730. 
Of the group of cereals, rice is in the most favorable position for it 
is ninth place in total value of production with 513 million soles as com-
pared with barley's 294 million and wheat's 291 million. In terms of value 
of production per hectare, rice is thirteenth with 7,049 soles, wheat is 
twenty-fifth with 1,905 soles, and barley is twenty-sixth with 1,534 soles 
per hectare (in 1963 soles). 
4. 6 . 2 Production by departments 
The principal rice valleys on the coast are located in Tumbes, Piura, 
Lambayeque, Pacasmayo, Trujillo, Chimbote, Ocona, and Tambe . In the Jungle, 
the principal rice valleys are Jaen, Bague, Iquitos, Yurimaguas, and Pucallpa. 
Of Peru's twenty-three departments, sixteen grow a significant amount 
of rice. Five of them, La Libertad, Lambayeque, Piura, Cajamarca, and 
Arequipa produce 80.93 percent of the total national production. Two of 
them, La Libertad wi th 25.25 percent and Piura with 25.16 percent, produce 
over half of the total rice grown in Peru. 
Of the total hectares planted to rice, these same five departments have 
75.28 percent. La Libertad contributes 22.74 percent, Lambayeque with l9.7U 
per cent and Arequipa 4.30 percent. Lorato had 8,400 hectares of rice planted 
i n 1963 which amounts to 11.54 percent but was not considered among the five 
largest rice producers because its contribution to the total production was 
only 5.36 percent. 
42 
4.7 Supply Projections Through 1980 
Basically these projections have been computed using rates of growth 
of production by regions. These estimates are found based on the rates of 
growth of yields per hectare, and the rates of growth of hectares by region. 
The base period for these projections is the 1960-64 period . 
The supply projections follow the following procedure: 
A. Estimation of the rates of growth of yields per hectare by regions 
under three different hypotheses. 
B. Estimation of the rates of growth of hectares by regions under one 
unique hypothesis. 
c. Estimation of the rates of growth of production by regions under 
three combined hypotheses. 
D. Estimation of the projected production in physical units. 
4.7.1 Estimation of the rates of growth of yields per hectare by regions 
under three different hxpotheses 
The reasons why yields are projected by regions and not by departments 
or groups of departments is that many problems in agricultural policy and 
planning are referred to the three natural regions. Besides, it was con-
sidered interesting to determine how demand as well as supply would evolve 
for each of these regions. The results of the projections of yields by 
regions were furthermore made compatible with the estimated projections of 
yields at the national level. 
The three hypotheses mentioned above referred to the growth of the 
general productivity index of sixteen basic crops of a rate of O, l, and 
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Table 18: Rice. Total cultivated acreage by groups of departments for 
periods 1951-55 and 1960-648 
Years Littoral Andean Amazonian Peru 
1951 45.51 4.37 1.67 51.45 
1952 52.18 4.22 2.64 59.04 
1953 57.66 4.36 3. 82 65 .84 
1954 61. 79 2.97 4.01 68 .77 
1955 53.11 4.00 4. 98 62 . 09 
1960 60 .22 13.12 13. 24 86 . 58 
1961 57. 99 11.30 ll.80 81.09 
1962 62.80 11. 62 12.38 86.80 
1963 50.53 10.25 12 . 01 72. 79 
1964 57. 50 13.20 11.50 82.20 
Average 51-55 54. 03 3.98 3.42 61 .43 
Average 60- 64 57.67 12.06 12. 15 81.89 
Geometric rate 
of growth 51-64 o. 71. 13.1% 15.1% 3. 7% 
8 Source : 23. 
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Table 19 : Rice. Production by groups of departments and for periods 1951-55 
and 1960-64 (thousands of metric tons)a 
Years Littoral Andean Amazonian Peru 
1951 112.10 16.86 3. 22 192.18 
1952 219.68 15.23 3.59 238.50 
1953 233.52 14.26 4.81 252.59 
1954 226.15 9. 62 5.17 240.94 
1955 212.44 16. 32 6.03 234.79 
1960 267.98 53.40 19.86 341. 24 
1961 265.0l 46.22 17.23 328.46 
1962 293.28 47.99 27.73 369.00 
1963 205.15 41.72 23.66 270.53 
1964 266.44 59.35 19.65 345.44 
Average 51-55 212.78 14.46 4.56 231.80 
Average 60-64 259.57 49.74 21. 63 330.93 
Geometric rate 
of growth 51-64 2.2% 14. 7% 18.9% 4.0% 
8 Source: 23. 
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Table 20: Rice. Yields of groµps of departments for periods 1951-55 and 
1960-64 (metric tons) 
Years Littoral Andean Amazonian Peru 
1951 3.79 3.86 1.93 3. 74 
1952 3.21 3.61 1.36 4.05 
1953 4.05 3.27 1.26 3. 78 
1954 3.66 3.24 1.29 3. 50 
1955 4.00 4.08 1. 21 3.78 
1960 4.45 4.07 1.50 3.94 
1961 4.57 4.09 1. 46 4.05 
1962 4.67 4.13 2.24 4.30 
1963 4.06 4.07 1. 97 3.76 
1964 4.69 4.23 1. 73 4.26 
Average 51-55 3.94 3.41 1.41 3.77 
Average 60- 64 4.49 4.12 1. 78 4.06 
Geometric rate 
of Growth 5l-64 1.5% 2.1% 2. 7% 0.9% 
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Table 21: Rice. Distribution of acreage by regions in year 1964 (hectares)a 
Littoral Coast Sierra Selva Total 
Tumbes 1,950 1,950 
Piura 8,500 8,500 
Lambayeque 15,500 15,500 
La Libertad 24,500 24 ,500 
Ancash 2,000 2, 000 
lea 
Lima 150 150 
Arequipa 4,900 4,900 
Moquegua 
Tacna 
57, 500 57,500 
ANDEAN 
Amazonas 3,000 3,000 
Cajamarca 4,500 450 4, 150 9,100 
Huancavelica 
Huanuco 400 400 
Jun!n 50 so 
Pasco 50 50 
Apurimac 
Ayacucho 300 300 
Cuzco 200 200 
Pu no 100 100 
4,500 450 8,250 13,200 
AMAZONIAN 
Loreto 7,000 7,000 
San Mart1n 3,500 3,500 
Madre de Dios 1,000 1 ,000 
11 , 500 11,500 
TOTAL 62,000 450 19 '7 50 82,200 
8 Source: 15. 
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2 percent cumulative per year. 1 
Statistical time series of hectares and production by departments were 
used in order to establish the series of yields per hectare. The departments 
were classified by groups (Littoral, Andeans, and Amazones) and zones (North, 
Central, South, and East). The yields per hectare of zones and groups of 
departments were calculated by means of the hectares and production of the 
corresponding departments. Tables 18, 19 and 20 show estimates of acreage 
production and yields per hectare by groups of departments. 
Two periods, 1951·1955 and 1960-1964, have been used to obtain the 
historical growth rates of yields. In both cases, the period was centered 
in the middle years 1958 and 1962. Thus, the length of the period studied 
was nine years. The same procedure has been used to determine the historical 
rates of growth of hectares by groups of departments. The starting point is 
the regional distribution of hectares in 1964 as indicated in Table 21. 
A regionalization matrix is introduced in Tables 22 and 23. This 
matrix shows the percent composition of hectares by groups and regions for 
the year 1964 as well as the historical rates of growth of yields per hec-
tare by groups of departments . The explanation of this matrix follows: 
l 
The sixteen basic crops are: rice, barley, corn, wheat, Quinua-Canahua, 
potatoes, sweet potatoes, monioc, oca-olluco, broad beans, horse beans, lentil-
chick-peas, green peas, other beans, sugar, cotton and tobacco. 
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Table 22: Rice. Distribution of total acreage by §roups of departments 
and regions 1964 (thousands of hectares) 
Coast Sierra Selva Total 
Littoral 57. 5 o.o 0.0 57. 5 
Andean 4.5 0.5 8.3 13.2 
Amazonian o.o 0 . 0 11. 5 ll . 5 
TOTAL 62 . 0 0.5 19.7 82.2 
asout'ce: 15. 
Table 23: Rice. Percent composition of total cultivated acreage by groups 
of departments and regions 19648 
Coast Sierra Selva 
hil hi2 hi3 
Littoral 0.93 
Andean 0.07 l.00 0. 41 
Amazonian 0.59 
% 1.00 l. 00 .oo 
8 Source : 15. 
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Rate of 
Groups gr owth 
(Y) (Z) 
Coast Sierra Jungle (Y i e l ds ) (Hectares ) 
Littoral hll hl2 h13 y l zl 
Andean h2l h22 h23 Y2 Z2 
Amazonians h)1 h32 h33 Y3 Z3 
1.0 1. 0 1.0 
Where : 
hij is the percent composition of hectares in year 1964 of the i th 
r ow group of departments included in the j th (column) region. 
Yi is the historical rate of growth (period 1951- 1964) of yields 
of the i th group of departments. 
Zi is the historical rate of growth (period 1956- 1964) of hec tares 
of the i th group of departments. 
Production of rice has always been concentrated in a few depar t ments of 
the Northern Coast of Peru, and to a less extent in some coastal valleys of 
Arequipa and some areas of the Jungle region. A revision of a time series 
statistics on hectares put to rice by departments issued by the Ministr y of 
Agriculture indicated that the percent composition of hectares by regions 
has shown no significant changes . Statist ics for the year 1964 was chosen 
to elabor ate the regionalization matrix due to the fact that at the time t hat 
this study was performed, they were the latest available and because i t was 
considered significantly superior to the statistics of prev ious yeara . 
The historical cumulative rates of growth of yields by regions are 
appraised by using 
3 
Rj "L 
i = 
the following formula: 
hij (Yi) 
l 
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Where : 
Rj is the cumu lative rate of growth of yield of the j th region 
in the period 1951-1964. 
Thus: 
R Coast : hll (Y1) t h21 (Y2) + h31 (Y3) 
R Sierra ; hl2 (Yl) + h22 (Y2) • h32 
R Jungle = hl3 (Yl) • h23 (Y2) + h33 
The cumulative rate of growth of hectares 
a similar way, using the following formula: 
3 ... 
Hj : ~ hij (Z1) 
i : 1 
Where: 
(Y3) 
(Y3) 
by regions were found in 
Hj is the cumulative rate of growth of hectares in the j th 
region in the period 1951-1964. 
Thus: 
H Coast : hll (Z1) - h21 (Z2) - h31 (Z3) 
H Sierra : h12 (Z1) - h22 (Z2) - h32 (Z3) 
H Selva = h13 (Z1) - h23 (Z2) - h33 (Z3) 
The rates of growth of production by regions are obtained by adding 
the rates of growth of yields and hectares for each region because: 
P : (a) • (r) 
Where: 
P :: Production. 
a : Hee ta res. 
r : Yields. 
and : 
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dE/dt i: r dE[dt t a dr/dt 
a•r ar ar 
or: 
aE/dt = da/dt dr/dt p a r 
The historical rates of growth of hectares, yields, and production by 
groups of departments are presented in Table 24. 
Table 24: Rice. Annual cumulative rate of growth of acreage, yields and 
production periods 1951- 1964 
Littoral Andean Amazonian Coast Sierra Selva Republic 
Rates of growth of acreage 
0.7 13.l 15.l 1. 6 13. 1 14.4 3.7 
Rates of growth of yields 
1. 5 2.1 2.7 6.5 2.1 2.5 0.98 
Rates of growth of production 
2.2 15.2 17. l 3.l 12.S 16.9 4.6 
8 This estimate is lower than the rate of growth of yields in the regions 
due to the variability of the data, as seen in Tables 18, 19 and 20. 
The next step is to project these rates of growth for the years 1970, 
1975, and 1980. The starting point for this projection is the average 
yields by groups of departments . 
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GROUPS PERIODS 
1951-1955 1960-1964 
Littoral it 
11 R12 
Andean R 
21 
il 
22 
Amazonian R 
31 
il 
32 
The indexes f or the period 1951-1955 are computed making the data for 
t he per i od 1960-1964 equal 100. 
Thus: 
= 100 
Titese indexes are weigh ted using as weights the average percent com-
position of hectares by groups of departments during the period 1960-1964. 
Therefore: 
Wil • Hi ~il • 100 
R12 
The weighted indexes are normalized by: 
and 
. 100 
The his t orical ari thmetical annual change of the yield indexes is com-
puted in the following manner: 
bi - Nl2 - Nil 
9 
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The projections of the historical percent composition of weighted yield 
indexes by groups of departments were estimated by means of the following 
formula: 
Where: 
P. : Projection of the historical percent compositi on of weigh t ed 
lffi 
yield indexes by groups of departments (i) and for years (m). 
Ni2 - Normalized weighted indexes of yields for the peri od 1960-
1964. 
bi : Average slope of change for group i. 
a : Period of projection a • 8, 13, 18. 
Projected rates of growth of yields by regions were estimated with this 
information and also using projections of yield indexes on a national level 
(29). These projections on a national level are also based on the same three 
hypotheses concerning the national productivity index. 
The computation of the projections of the percent compos ition of weight-
ed indexes of yields for the years 1970, 1975, and 1980 and for groups of 
departments was made using the following equation: 
Q~ = p • QK 
i.m im 
Where: 
K Projected of weighted indexes of yields Qim ;; percent composition 
by groups of departments (1)) hypothesis (K) and year (m). 
Pim :: Projected historical percent composition of weigh ted yield 
indexes by groups of departments. 
cf : Projection on a national level of the percent composition of 
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weighted yield indexes for hypothesis (K). 
The following step is to estimate the indexes of yields per hectare 
for the years 1970, 1975, and 1980 and for the three hypotheses, with refer-
ence to the index of the period 1960-1964. The formula used is: 
With these indexes we can obtain the rates of growth of yields for the 
periods 1962-1970, 1975 and 1980 (Y~) by means of a table of compound inter-
1 
est. Finally, the rates of growth of yields per hectare by regions, under 
the three hypotheses and for years 1970, 1975, and 1980 are estimated: 
Where: 
Thus: 
Rm j : Projected rate of growth of yields for the j th region and 
for the m year. 
hij : Percent composition of hectares of the i th group and j th 
region of the regionalization matrix. 
m 
Y1 = Rate of growth of yields for the i th group and for the m th 
year. 
Rm Coast : hll (yt) - h2l (Y2) - h3l (Y3) 
Rm Sierra :: h12 <Yi> - h22 (Ym) 2 - h32 CY)) 
Rm Jungle = hl3 (Ym) 1 - h23 (Ym) 2 - h33 (Ym) 3 
Using this theoretical framework we have estimated the results of 
Table 25. 
Table 25: Rice. Projections of cumulative rates of growth of yields per hectare , under three different 
hypotheses for the period 1962-1980, by groups of department and regions 
Littoral Andean Amazonean Coast Sierra Selva Peru 
Hypothesis la 
1962-1970 - 0.2 0.3 0.9 - 0 . 2 0.3 0.7 0.1 
1962-1975 - 0.2 0.3 U.9 - 0.2 0.3 0 .7 0.1 
1962-1980 - 0.2 0.3 0.9 - 0 . 2 0.3 0.7 0.1 
Hypothesis Ila 
1962-1970 0.8 1. 3 1. 9 0.8 1. 3 1. 7 1.0 
1962-1975 0.8 1.3 1. 9 0.8 1. 3 1. 7 1.0 
1962-1980 0.8 1.3 1. 9 0.8 1. 3 1. 7 1.0 
Hypothesis Illa 
1962-1970 1.8 2.3 2 . 9 1.8 2.3 2.7 2.0 
1962-1975 1.8 2.3 2.9 1.8 2.3 2.7 2.0 
1962-1980 1.8 2.3 2.9 1.8 2.3 2.7 2.0 
8 Hypothesis I, II, and III assume a rate of growth of zero. one and two percent respectively, of 
the general productivity index. 
VI 
VI 
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4.7.2 Estimation of the rates of growth of hectares by regions under one 
unique hypothesis 
The basis for these projections is the regional distribution of the 
cultivated area by transitory crops. The regional composition of land used 
by the different crops in 1964 was utilized to build the series of land 
use by regions back in 1951. For any crop, the percent regional composition 
was assumed constant. The crops studied here are the same as used in the 
projections of yields per hectare. The estimated regional distribution of 
the area used for rice is shown in Table 26. The relative importance of 
these crops within the group of cereals in the three regions was estimated 
next, as presented in Table 27. According to this table, rice on the Coast 
used in 1955, 41.92 percent of the total area used for cereals in the region. 
In the Sierra, rice only occupied 0.12 percent of the land used for cereals. 
Using this series of percent composition for rice the average for two periods 
is obtained, 1951-1955 and 1960-1964. These averages are utilized to com-
pute the linear change slope, Table 28, used in projecting the regional per-
cent composition of rice within the group of cereals. Said projections are 
for the years 1970, 1975, and 1980, and are given in Table 29. The total 
regional acreage of the crops studied was obtained by adding the hectares of 
the groups of crops. Table 30 shows the percentage of cereals with reference 
to the overall regional number of hectares. For example, in 1951, cereals 
on the Coast took 32.81 percent of that regions cultivated land, against 
29.01 percent in the year 1964. 
Using the linear change slope and the average of the percentage of 
land used by regions during the period 1960-1964 by the different groups, 
their projected percent composition on a regional basis for year 1970, 1975, 
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Table 26: Rice. Total cultivated area by regions (thousands of hectares) 
Years Coast Sierra Jungle Total 
1951 38.8 0.3 12.4 51.4 
1952 44 . 5 0.3 14.2 59.0 
1953 49.6 0.4 15.8 65. 8 
1954 51. 9 0.3 16.5 68 .8 
1955 46.8 0.3 14.9 62.0 
1960 65.4 0.4 20.8 86.6 
1961 60.8 0.8 19.5 81. l 
1962 65. 6 0.5 20.8 86 .8 
1963 54 . 6 0.7 17. 5 72.8 
1964 62 . 0 0 . 5 19.7 82.2 
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Table 27: Percentage of the total number of hectares of cereals by regions 
used by rice 
Years Coast Sierra Jungle 
1951 38.40 0.10 36.02 
1952 39.28 0.10 36.71 
1953 43.18 0 .11 40.79 
1954 44.13 0 .13 41.48 
1955 41. 92 0.12 39.07 
1960 42.25 0 .12 39.10 
1961 40.43 0.14 37.36 
1962 41.84 0.12 38.59 
1963 37 .12 0.12 34.05 
1964 39 .59 0.09 36 . 21 
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Table 28: Averages of percentages of the cultivated area of rice in two 
periods (1951-1960-64) and linear change slope 
Coast Sierra Jungle 
Percentage of the total 
cultivated area % x 51-55 41.38 0.11 38 . 81 
Percentage of the total 
cultivated area % x 60-64 40.24 0.12 37 . 06 
Linear change slope 
b = 62-53/9 -0.13 0.00 - 0 . 19 
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Table 29: Projections of the percent compositions of the cultivated area 
of cereal crops by regions as percentages of the total number 
of hectares of cereals in each region 
Quinua Total 
Years Rice Corn Wheat Barley canahua cereals 
COAST 
1970 39.20 58.89 0.85 0.88 100 . 00 
1975 38. SS 60.24 0.45 0.53 100.00 
1980 38 . 00 61. 59 0.05 0.18 100.00 
SIERRA 
197u 0.12 46.28 23.18 28.27 2.15 100.00 
197 5 0 . 12 51.88 21.23 26.32 0.45 100.00 
1980 0.11 56.78 19.05 24.06 o.oo 100.00 
JUNGLE 
1970 35.54 64.46 100.00 
197 5 34.59 65.41 100.00 
1980 33.64 66.36 100.00 
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Table 30 : Percent composition of the cultivated area of the groups of 
cereals by regions as percentages of the all crops number of 
hectares in each region 
Years Coast Sierra Jungle 
1951 32.81 61. 95 45.94 
1952 28. 56 63.01 54. 06 
1953 28.05 64. 76 56.43 
1954 28.53 63 . 00 56.0l 
1955 27.25 63.10 54.92 
1960 29.51 62.40 49.79 
1961 29.39 62.06 49 . 39 
1962 29 . 28 62.31 50.25 
1963 27.90 62 .47 47.44 
1964 29.0l 61.80 47.08 
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was appraised and is proffered in Table 31. 
The above framework is needed in order to estimate the projected number 
of hectares by regions for years 1970, 1975, and 1980. Yet, to utilize that 
framework, the total number of hectares used by regions in said years has 
to be obtained. In these circumstances the next step will be to determine 
the regional number of hectares, using the land-man ratio concept. The 
total number of hectares in the country can then be estimated for years 
1970, 1975, and 1980 by adding the previously appraised regional estimates . 
The land-man ratio needed for this computation is the land-man ratio 
for transitory crops. nte concept of transitory crops includes a group of 
food crops and a group of industrial crops. Within the group of food crops 
the sub-groups of cereals, tubers and roots, and beans and pulses are in-
cluded. 
According to the existing time series, land-man ratios were computed for 
different crops, by regions, for the country and for averages of the periods 
1951-1955 and 1960 -1964. The values obtained for the two periods are the 
base for the projections of t he land-man ratios for the years 1970 , 1975, 
and 1980. In Peru increasing demand for food and industrial crops has been 
basically met by increases in the land base. This increase in demand at the 
same time has been created by an increase in population and in real income. 
The land-man ratios of food crops on the Coast, in the Sierra, and in 
the Jungle were computed through a linear extrapolation of the trend between 
the averages of the land-man ratio values in the periods 1951 -1955 and 
1960-1 964. 
The land-man ratio of industrial crops are estima ted taking into account 
different considerations for the different regions. On the Coast, given 
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Table 31: Projections of the percent composition of groups of crops within 
the regional total number of hectares 
Tubers 
Years Cereals Legumes and Industrials Total 
Roots 
l. COAST 
1962 29 . 02 6.18 4.49 60.31 100.00 
1966 29.02 6. 66 4.09 60 .23 100. 00 
1970 29.02 7. 44 3. 69 60 .15 100.00 
197 5 29 .02 7.74 2.69 59 .95 100.00 
1980 29.02 8.34 2.69 59.95 100.00 
2. SIERRA 
1962 62 . 20 6.55 30. 40 o.as 100.00 
1966 61. 76 7 .07 30.20 0.97 100. 00 
1970 61. 32 7. 59 30.00 l.09 100 . 00 
197 5 60 .77 8. 24 29. 7 5 1.24 100. 00 
1980 60 .59 8.81 29. 22 l. 38 100.00 
3. JUNGLE 
1962 48 . 79 9. 69 29 . 49 12.03 100. 00 
1966 46.71 10.13 32 . 37 10.79 100.00 
1970 44 . 63 10. 57 35 .25 9. 55 100. 00 
1980 38.94 ll. 52 41. 92 7. 62 100. 00 
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given the region increases in yields for these crops, cultivated areas wi l l 
not expand at a rate equal to demand for those crops. Land to be used in 
sugar cane will grow slowly considering the small increases of demand from 
the world market . Land for cotton, especially after the devaluation of the 
currency , is expected to increase as fa r as it substitutes for other crops . 
In the Sierra region , whi ch is mostly dedicated to food crops for the urban 
consumption of both the Sierra and Coast, land for sugar cane is expected to 
rise according to the increase of population because it is destined to the 
fabrication of alcoholic beverages. 
Land for cotton will grow, due especially to the i nternal demand for 
cotton seed oil . In the Jungle it has been assumed that the his t orical land-
man ratio be maintained. 
After that land-man ratios for food and industrial crops were computed, 
the land-man ratio for transitory crops was obtained by adding both estimates. 
Table 32 was built taking all of this into consideration. 
Using the data in Table 32 and with the data on total population by 
region, wh ich appears in Appendix Table 78 , Table 33 was computed. 
The projected number of hectares by region dedicated to rice is obtained 
using Table 33 and the distribution framework proposed. The results appear 
in Table 34. 
Table 32: l..>nd-man ratios for transitory crops , by region• and dif ferer; t periodo • nd years 
C 0 A S T s l E R R " S E L V /I p E R l' Period• and yura Food Iod.8 Trans .b rood Ind. nan6. F"od l nd. Tran•. F0<>d I nd. Tr4!na . 
1951-55 • 04860 .07582 .12442 • l727l . 00109 . l 7J80 • 00828 . 01S39 . 103 I .122 l 2 . 02870 . 1508!1 
1%0- &4 • 0478S .07272 . l 2058 . l68~2 . 00147 . l7009 • 09810 .01341 • 11 l ~1 • l l3l5 . 03148 • l446) 
1970 .04720 .05)04 • l 0024 . t o498 . 00175 • 16673 . 10682 . ooqsz . lh'4 . 10593 • 02567 • 1)16U 
l 975 . o4o79 . 04634 . 093D • l 627 1 . 00l98 .1~469 . 11228 . v0"49 . 12Ci7 • 10157 . 02l98 . 12555 
0\ 
1980 .04638 . 03892 . 08530 .16044 • 00225 .1 ~2~9 • 11774 .00740 . 12 51, . 08400 • 01854 .1 0254 
V1 
"Industria l . 
bTrans l tor y . 
!Able 13: l'lum!:er of be~CAres for transico"y c:ropa, by regton s and different period• and ye.ars 
(t1-.ou 11Snds ot hectares, 
Pedoda and 
C (j A ST S I E l 1 A 
years Food l nd. 8 Tra.,s.b food lnd. Tran,. F»od 
1951 · 5) 1.:.1 . 12 229.55 Jll.'>7 83t. 94 5. 2!: 842.20 SB. 92 
1960· •>4 208.82 317. 32 526. ll. 91 l. 33 7.90 919.23 95 . 6b 
L970 289 . 19 325.CV 6l4. 19 I OIJl. 92 10. 60 1012.52 141!. OS 
1975 )X..40 353.00 709.40 106L.19 12. 90 1012.09 194. 24 
1980 431. J~ 367 .()(; 8U4. 3'> 1114.)4 15. 6< L 130. 3.:. 253.02 
alodu s crla l. 
b-rr .. nsitory. 
s l L 'I A p E r. U 
lnd. Trans. ~o~ int. ·~ a;;s--;-
l v.27 ~'1 . LS l<.142.~o 2.:.;. Ob 128d ,{l; 
13. 08 JOll. -~ 1215. 81 338. 30 1554.11 
12. ~,t. hC.''~ 1439. l b 348.24 17tli.:.O 
ll .. 28 2.Jb. 52 1611.81 380.18 L9?2.'ll 
IS. .. 2~8. 1 ·1 l 805. L. 398. 37 2203. 49 
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Table 34: Projected number of hectares dedicated to rice by regions 
(thousands of hectares) 
Years Coast Sierra Selva Peru 
1970 69.87 .75 25.48 96.10 
1975 79.35 .78 30. 17 llO. 30 
1980 88.70 .82 35.20 124. 72 
Using the information above, we can find the rates of growth of hectares 
by regions and by periods that is shown in Table 35. 
Table 35~ Projected rates of growth of hectares of rice by regions 
for selected periods 
Periods Coast Sierra Selva 
1962-1970 1.6 2.0 3.3 
1970-1980 2.4 1.0 3.3 
Peru 
2.0 
2,6 
These rates of growth can be realistically modified in the Coastal re-
gion where, because of the new irrigation projects which will be finished 
after 1970 , it will be assumed that during the 1970-1980 period, 30,000 new 
hectares will be incorporated to rice production. Under this assumption 
Table 36 is computed. 
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Table 36 : Projected number of hectares dedicated to rice by regions 
(modified)(thousands of hectares) 
Periods Coast Sierra Selva Peru 
1970 69.87 .75 25.48 96.10 
1975 91.32 .78 30.17 122.27 
1980 118. 70 .82 35.20 254. 72 
The new rates of growth of hectares are computed from Table 36 and 
using the 1960-1964 average estimate. The results are shown in Table 37. 
Table 37: Ra tes of growth of hectares for rice by regions (modified) 
Periods Coast Sierra Selva Peru 
1962-1970 1.6 2.0 3.3 2.0 
1970-1980 5.5 1. 0 3.3 4.8 
4.7.3 Estimation of the rates of growth of production by regions under 
three combined hypotheses 
Given the three hypotheses on growth of yields per hectare of Table 25 
and the one hypothesis on growth of hectares of Table 37, rates of growth of 
production can be estimated. These estimates are shown in the following 
table. 
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Table 38: Rates of growth of rice production by regions for three combined 
hypotheses 
Hypothesis Periods Coast Sierra Selva Peru 
1962-1970 1.4 2.3 4.0 2.1 
I 
1970-1980 5.3 l. 3 4.0 4.9 
1962-1970 2.4 3.3 5.0 3.0 
II 
1970-1980 6.3 2.3 s.o 5.9 
1962-1970 3.4 4.3 6.0 4.0 
III 
1970-1980 7.3 3.3 6.0 6. 8 
Hypothesis II is chosen as the more realistic one because the general 
index of productivity increased at approximately 1 percent per year during 
the period 1951-1964, and because of the consistency between proposed SIPA 
programs and a systematic increase of rice productivity at a rate of one 
percent per year. Thus, the accepted r a tes of growth of production by 
regions are presented in Table 39. 
Table 39: Accepted rates of growth of rice product i on by regions 
Periods Coast Sierra Selva Peru 
1962-1970 2.4 3. 3 5.0 3.0 
1970-1980 6.3 3.3 5. 0 5.8 
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4.7.4 Estimation of the projected actual production in physical units 
(metric tons) 
The base for the projection of actual production in physical units is 
the estimated 1960-1964 average on hectares and yields by regions, from 
which data on production for said period by regions and at the national 
level is obtained and shown in Table 40. 
Table 40: Average number of hectares and yields for period 1960-1964 of 
rice by regions 
Coast 
61. 5 
4587. 0 
282.l 
Sierra 
Has (thousand) 
0.64 
Yields (kilo) 
3358.00 
Production (thousands of tons) 
2.10 
Selva 
19.68 
27 51. 00 
54.10 
The projected production for 1970, 1975, and 1980 presented in the 
following table is computed by using Tables 39 and 40. 
Table 41: Projected production of rice (with hull) for years 1970, 1975, 
and 1980 by regions and at the national level (thousands of 
metric tons) 
Period Coast Sierra Selva Peru 
1970 341.0 2.7 80.0 423.7 
1975 463.0 3.0 102.1 568. l 
1980 628.4 3.3 130.3 762.0 
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The production of r ice listed above can be expressed in terms of 
milled rice using the conversion coefficient 0. 66. Thus, rice with hull 
times 0.66 equals milled rice. The results are given in Table 42 and are 
useful to compare demand and supply of rice for any given year. 
Table 42: Projected production of milled rice for years 1970, 1975, and 
1980 by regions and at the national level (thousands of metric 
tons) 
Periods Coast Sierra Selva Peru 
1970 224.0 1.8 52.8 279.6 
1975 305.5 2.0 67 .4 374.9 
1980 414.7 2.2 86.0 502.9 
An analysis of Table 42 shows that the rate of growth of production 
decreases from 4 percent cumulative per year in the period 1951-1964 to 3.0 
percent cumulat ive per year in the period 1962-197 0 owing to climatological 
as well as economical reasons. Nonetheless, the rate of growth for the 
1970-1980 period is projected to be 5.8 percent. In absolute values, rice 
production in 1975 is twice the amount produced in the average period 1960-
1964. In 1980, rice production is 2.7 times greater than the production in 
the 1960-1964 period average. The real meaning of this data is that unless 
the Government does not plan any specific program for rice and if productiv-
ity of agriculture for the period grows at l percent per year , t he pr~duc­
tion of rice projected in Table 42 should be expected. 
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V. ANALYSIS OF RICE IMPORTS 
In the last few years it has been necessary to import rice to supply 
the everyday increasing demand, despite the fact that Peru has excellent 
conditions for rice growing. An increase in domestic production would re-
duce the expenditure of foreign exchange for purposes of importing this 
grain. In fact, decreases in supply are the most important determinants 
of rice imports. On the same token, rice production is reduced due to the 
lack of economic incentives, aided by unfavorable climatological conditions. 
5.1 Volume 
Imported rice varied as a component of the total supply for the 1955-
1965 period. During this period the rate of importation increased. In 
1957 and 1958 imported rice was 11.36 and 20 percent, respectively, of the 
total supply, while in 1960 imports amounted to 10.10 percent. These seem 
to be very small percentages compared to wheat imports (68 percent of the 
total supply of 1960) but we must acknowledge that conditions for growing 
wheat are not good in Peru. In 1964, it was necessary to import rice to 
supply 17.13 percent of the total demand. In 1965 imports increased even 
more to become 37 .87 percent of t otal supply. Data on total rice imports are 
presented in Table 43. 
5. 2 Importance 
According to the Planning Institute, and assuming an index number of 100 
for 1950 , total imports for Peru during the fifteen year period previously 
menti oned rose to 415 . 3 in value and to 314.2 in quantity of imports . For 
the 1960-1965 period, imports increased very rapidly. The rate of cumulative 
growth was 14.9 percent. 
Table 43: Rice. Domestic production and imports compared (mt. of milled rice)a 
National Total National Production Percentage of 
Years production Imports Supply as percent of total rice imported 
supply 
1955 164,962 19 164,981 99.99 00.01 
1956 156,853 177 157,031 99.a9 00.11 
1957 157,860 20,235 178,095 88.64 11. 36 
1958 179,299 44,834 224,133 80.00 20.00 
1959 159,862 174 160,036 99.89 00.11 -..J 
VJ 
1960 226,485 25,451 251,936 89.90 10.10 
1961 208 ,530 8,662 217,192 96.02 03. 98 
1963 170,830 921 171,751 99.46 00 . 54 
1964 231,973 47,984 279,957 82.87 17.13 
1965 150, 773 91,912 242,685 62.13 37.87 
asource: 13, 19 and 25. 
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Rice imports in 1958 amounted to 1. 65 percent of Peru's total va l ue of 
imports. After 1958 imports were rela t i vely low until 1964 when t hey r ose 
again to 1.28 percent of the t ot al value of imports. ntis means an expend-
iture in fo reign exchange of mor e than seven million dollars in 1964 and 
around fourteen million dollars in 1965. The relative importance of rice 
value of imports is presented in Table 44. 
5. 3 Imports by Country of Origin 
Rice imports, by country of origin and for four years , 1961- 1964 , are 
presented in Table 45. During that period, the United States was the 
largest exporter of rice to Peru. The yearly average for the period 
amounted to 91.13 percent of the total imports. Na tionalistic China also 
exported very small quantities which averaged to 1. 27 percent of the im-
ported rice. In 1964, the United States decreased the amount of rice ex-
ported to Peru , therefore, Ecuador exported 20.84 percent of the imported 
grain. During the year of 1965, Brazil supplied 73. 68 percent of the for -
eign rice needed , while the United States only sent 26. 32 percent . 
The preference of the Peru Government for South American rice , is due 
to the proximity of the product to the country. For this reason, Ecuador 
is considered as having the greatest advantage. However , the system of in-
ternational auction in ClF prices tends to eliminate locational advantages . 
There a re very few ports through which rice enters Peru . Callao 
(Table 46) which is the principal port had , during the years 1961- 1964, an 
annua l average reception of 97.47 percent of the imported rice. This is 
due to the fact that the main consumer of imported rice is the popula t ion 
in the Lima·Callao area . 
Table 44: Total, agricultural products . cereals and rice i mports (000 dollars), rice percentage 
o f t otal, agricultural and cereals i mportsa 
% of % of % of 
Years Total Rice Total Agricultural Ag. Cerea ls Cereal s 
1955 299,516 5 o.oo 34,821 0.00 24,897 0 . 00 
1956 384,195 32 0. 0 32 . 926 o.oo 23,548 0.00 
1957 449 ,515 3,261 0 .73 40 ,855 7.98 29. 794 10.94 
1958 382.654 6 ,327 l. 65 43,177 14. 65 33,207 19. 05 
1959 316 , 695 42 0.00 41,303 0.00 29. 790 0.00 
1960 372,78 5 3,419 o. 92 43, 922 7.78 33,410 10. 23 
1961 468 ,096 1,468 0.31 51,313 2.86 38,864 3. 77 
1962 534,292 232 0 . 00 49 ,013 0 . 04 36 ,242 0 .06 
1963 553, 130 203 0.00 49,990 0.03 33,209 0 . 05 
1964 570 ,887 7,334 1. 28 62,938 11. 65 46 , 677 15. 71 
1965 729, 457 13 , 520 1. 85 76 ,120 17.76 56 ,753 23 . 82 
aSource: 22 . 
-....J 
l.11 
Table 45: Ri ce I mports by coun try of origina 
Country 1961 % 1%2 % 1963 % 1964 ':'. 
United Sta tes 8,629 91.62 1.163 96 .19 899 97. 61 37, 9 5 5 79 . 10 
China (Ta iwan) 18 0 .26 40 3.33 13 1.41 34 0.06 
Italy 15 0. 22 9 0.98 
Ecuador 7 0.48 10 , 000 20 . 84 
TOTAL 8,662 100.UO 1, 209 luo .oo 921 100 . uO 47, 979 100 . 00 
8 Source: 28. 
...., 
"' 
Table 45 : Rice imports by ports of entrancea 
Port 196 1 % 1962 % 1963 ':'. 1964 % 
Callao 8,390 98.86 1, 17 3 97.02 855 96 . 09 47,941 99. 91 
llo 12 U. 14 31 2.56 36 3 . 91 30 0 .06 
Matarani 201 2.32 10 0.03 
Tacna 59 0 . 86 
Talara 0 .42 
TOTAL 8 , 622 100.00 100 .00 921 l UCJ . 00 47,97 9 100.00 
8 Source: 28. 
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5.4 Import Prices 
The chief importer of rice is the Peruvian Government . The prices paid 
for these imports have varied, but slightly, along the years. From Table 47 
it can be seen that there is a difference between the price of the imported 
rice and the price of the Peruvian rice . Nevertheless, if all the marketing 
costs of the Peruvian rice had been included in its price the differences 
would have been reduced significantly. The imported prices are not as high 
comparatively with the national prices , because by a special decree, rice 
can enter tax free. Two kinds of taxes have been exonerated as of 1965: 
the three soles per kilo specific duty and a thirty percent valorem duty. 
For that year, if the taxes had not been discounted, a real price per metric 
ton would have been 8,070 soles (3 ,000 soles specific duty and 1.170 ad 
valorem duty included). This means an increase of 107 percent on the actual 
CIF Ca llao price . The quality of the imported rice is better than that of 
the rice controlled by the Government of Peru. At present there are several 
retail pri ces for the different qualities of rice. In 1965, Peruvian rice 
sold for 4.3 soles, the Brazilian rice sold for 6.50 soles, the American 
rice for 15 soles and the Uncle Ben' s type sold for 25 soles a kilo. 
5.5 Projected Rice Imports Through 1980 
Apparent deficits in domestic production of rice were determined re-
sidually through the following i dentity: 
Domestic apparent demand 
Domestic production 
Apparent deficit in domestic production 
78 
Table 47: Prices of imported and national produced rice8 
lmportedb Nationalc Nationald 
Year milled paddy milled 
S/. mt. S/. mt. S/. mt. 
1955 5,480 1,280 1,920 
1956 3,440 1,280 1,920 
1957 3,070 1,470 2,205 
1958 3,290 1,470 2 , 205 
1959 6 ,660 1,830 2,745 
1960 3,660 1,830 2,745 
1961 3,390 1,830 2 ,745 
1962 5,140 1,830 2,745 
1963 5,660 2,200 3,300 
1964 4,100 2,200 3,300 
1965 3 , 940 2 ,560 3,840 
8 Source: 10, 2.7. 
bcIF price of milled rice. 
cFarm price. 
dFarm price. 
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Projected apparent deficits in domestic production should not be consid-
ered equal to imports from a practical point of view. Undoubtedly a gr owing 
deficit in national production tends to elevate the retail prices which at 
the same time causes a decrease in the quantity demanded. In the case of 
rice this holds true if the Government has import reducti<l'lS as a prior ob-
jective. On the other hand, domestic production tends to augment if the in-
crease in the retail price is reflected on the farm price . Finally, the 
Government through investment can largely influence domes tic production and 
avoid large projected imports . 
The projected figures of imports of rice in Peru proffered in Table 48 
takes into account; first, the Government's policy of keeping the price as 
low as possible ; second, the effects of the devaluation of the currency on 
decreasing domestic apparent demand and; third, the effect of the inaugura-
tion of an irrigation project in 1970 in an area which is well known as a 
rice production center. 
The rate of growth of imports for the period 1962-1970 is 13. 2 percent 
cumula tive per year. During the 1970- 1980 period this rate of growth has a 
negative value, -4.4 percent, which means that for that ten year period im-
ports in absolute quantities will decrease. 
Table 48: Domestic apparent demand, domestic production and apparent deficit 
in domestic production, projected for the yeara 1970, 1975, and 
1980 (thousands of metric tons) 
1970 1975 1980 
Domestic Apparent Demand (DAD) 355.l 441 . 4 551 . 8 
Domestic Production (DP) 279.6 374.9 502.9 
Apparent De iicit in Domestic 
Production (ADDP) 75.5 66.5 48 . 9 
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VI. MARKETING 
Marketing deals with the series of operations and agencies in charge 
of facilitating the distribution of a product . This embodies maximum effi-
ciency, minimum costs, correct timing, volume, opportunity, and the adjust-
ment of supply to demand, at each moment, in all areas of the country. 'nlis 
is favorab le to development of production and satisfaction of demand and, 
consequently, tends to raise the standard of living of those involved. 
6.1 Meaning and Stages 
The Peruvian Government has been in charge of rice marketing for about 
twenty years. This means that it buys the paddy rice from the producers and 
handles marketing services such as processing, transportation, storing and 
merchandizing at the wholesale level. The Peruvian Government also controls 
the prices which are set at both the farm and retail levels. 
The following is an attempt to outline the process through which rice 
passes until it reaches the consumer. 
6 .1.l Acopio (Assembly) 
For this operation, the farmers should provide their own sacks, but in 
reality this may not occur since mill owners sometimes supply sacks and per-
haps even provide the transportation from the farms to the mi ll. This they 
do to be sure that they will get the rice from the producer. Once the rice 
is at the mill, the Government pays the farmers and then issues the rice 
to the millers, under whose responsibility it remains until the milled rice 
is ready to be transported to storage or retailers. 
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6. l. 2 Milling 
A word should be said about the existing mills in Peru. They are called 
''Ingenios de pilar arroz". The different milling capacities of the mills 
are expressed by the flow of 80 kilogram sacks per hour. The conditions 
under which milling is performed varies with the farms and within a given 
area. The mills found in this country range from the old stone mills to 
very modern ones. Only forty-nine mills out of one hundred and thirty three 
throughout Peru have a good milling quality and five have a very low quality. 
Preparation for consumption required several operations and in the end 
the rice will be in condition for human consumption. These operations are: 
Cleaning--the process by which all refuse is eliminated from the grain . 
This refuse cons ists mostly of weed seeds, red rice, sand, and little pebbles. 
Shelling--the process by which the rice covered with glumes, a hard 
covering, is passed through a sheller. 
Sifting--the process by which shells and rice dust are separated from 
the milled rice by means of a fan. 
Separating••the process by which all unshelled grains are removed from 
the milled rice. This iB done by a machine which produces oscillatory move-
ments, separating the grains by the differences in weights . In practice this 
is very poorly done, due to machine deficiency and, thus, Peruvian rice is 
generally "dirty". Therefore, there is a high percentage of paddy rice among 
the white milled rice at the retail level . 
Pearling or whitening-·the process by which grain is freed from pericarp, 
an adhesive cap of dark red. After pearling, this pericarp turns into a kind 
of dust called "polvillo". 
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Polishing--the process by which rice is given an attractive presentation. 
Grading--the process by which rice is separated into different qualities. 
This operation has been revived after several years in which only one quality 
rice was available at the retail level. At present , two qualities of the 
state controlled rice are accessible to consumers. 
6.1.3. Distribution 
Rice is distri bu ted directly t o retailers and t o institutions such as 
schools, armed forces quarters, and hospitals. Distribution is made to 
consumption centers by sea, river, and land. 
Since rice is a seasonal crop and consumption is constant, it must be 
stored and a stock must be maintained to supply the demand. 
6 .2 Marketing Agencies 
In this section, the di fferent marketing agencies in charge of rice 
marketing will be presented. While all these agencies should join forces 
to attain certain specific goals, this does not happen. Instead, all of 
them work independently. I t is sugges ted that one agency be put in charge 
of coordinating the activities of al l the participants concerning the ri ce 
industry. In this way, the efficiency of their operations would be expected 
to increase. 
6.2.l The Bank of the Nation 
In 1942 the rice industry tended to disappear due to the low prices the 
fa rmers received from the millers for their product. It should be understood 
that the mil lers were the ones that contr olled the rice around the year 1942. 
In 1942 , fa rmers entreated the Government to come to their aid . The Government 
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then decided to enter the marketing process. The Caja de Depositos and 
Consignaciones now Banco de la Nacion, through its Department de Recaudacion 
(Department of Collection) is the agency placed in charge of controlling 
rice marketing. This agency, hereafter, Caja, is not in charge of the se-
quence from the moment the rice leaves the producer until it reaches the 
consumer . Every year the Caja issues a statute regulating the mecanisms of 
rice marketing. This statute is not for a certain year , but for a specific 
11campaign 11 which covers the period between rice planting and harvesting. 
According to this document, the Government offers to buy the entire rice 
production at a fixed price. This price is for each fanega (300 lb . ) sent 
to the mills. The mills can not receive any rice if it has not been appr oved 
for quality by the Caja 1 s agents. nte millers have to pay a war ranty to the 
Government for the rice that enters their mills. The Government also deter-
mines the different qualities of rice that are to be produced by the millers . 
At the same time, the Government sets the percentage of broken grain, paddy 
rice, floury grain, red grain, and spotted grain to be allowed per kilo . 
Its control on these percentages of defaults is deficient and in practice 
the amounts are far above the established levels. The Government, likewise, 
de termines wholesale as well as the retail prices whenever they deem it nec-
essary . It decrees a lower price for production areas, and a higher price 
for all other areas. 
6.2.2 The Commission of Economic Control of Rice Marketing 
The Conunission for Economic Control of Ri ce Marketing is in charge of 
ascertaining the investments for every "campaign". It is also in charge of 
l evying mills if a defici t against the Caja is found in t he annual liquidation. 
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6.2.3 The Ministry of Agriculture 
The Ministry of Agriculture participates in rice marketing in the 
a spect of quality control. Its agents, who are located in the production 
areas , supervise the conditions of rice coming from the mills. These c on-
ditions refer basically to moisutre content, extraneous materials, and 
-broken grains. The agents also examine the conditions of paddy rice coming 
from the producers. The millers, due to self-interest, help the agen t s in 
this stage. Control by the Ministry of Agriculture is not extended to stor-
age where some of the most injurious problems of rice spoilage emerge . 
6 .2 . 4 The Agricultural Development Bank 
The Agricultura l Development Bank finances the state rice marketing 
operations. The Government loans the bank the necessary money to finance 
the whole campaign and orders it to pay all the expenses. This loan is 
repaid when the rice is sold to the retailers. 
6.3 Marketing Services 
Marketing services are the means to facilita te the distribution of a 
product. The Government is in charge of marketing services through its 
different a gencies. It determines what course of action is necessary to 
guarantee that the rice reaches the consumer and, owing to this crop's 
seasonableness , a void its becoming scarce. The principal marketing services 
a re: 
6.3.l Transportation 
The Government has truck owners under contrac t to transport rice, and 
a lso used Peruvian ships on the sea and the Jungle rivers. The main prob-
lem with t his service is the poor means of conununication wi thin the country. 
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The roads, in many cases, are below sta ndard and especia lly dangerous in 
the mountains during the rainy season. This causes the trips to be long. 
Trips of this sort raise freight costs. Transportation, on account of all 
these inconveniences, absorbs 50 percent of rice marketing margins. The 
situat ion becomes even worse if we take into consideration tha t th ere is a 
l ack of organized transportation to assume the continu i ty of the service 
a nd the stability of the freight price. 
Mathia s a nd Coffey (7 ) considered the fixed production- fixed consump-
tion model satisfactory for evaluating the interregional transportation 
pr oblem in rice. Many studies using this model , or variations, have been 
utilized in several research studies on different products in more advanced 
coun tries. The basic purpose of these studies was t o a llocate the supply of 
production centers among alternative consumption areas in a manner that the 
va rious costs i nvolved were minimi zed. The model required da t a on produc-
tion and consumption by regions, and transportation costs f rom surplus to 
deficit regions. The Mathias and Coffey study is very useful in providing 
information on probable locational advantages of rice producing areas in 
Peru. It presents the optimum market for the production a reas, assuming no 
retail price differentials . I t also suggests how the price should differ 
a ccording t o the production areas and the area to where they are shipped. 
The Caja ' s expenses for rice control amoun ted to 71,044,661 soles for the 
1963- 64 period. 1ransportation costs went up t o 38 , 058 ,314 soles or above 
50 percent of said total. This implicates that research on rice distribu-
tion should have prime importance. 
6 . 3. 2. Storage 
Fa rm products which can be stored , under the storage condi tions which 
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are presently available throughout the country, help to suppl y the markets 
the year round with seasonal products, and balance the periods of plenty with 
those of scarcity . Each class of farm product has its own particular condi-
ti ons under which it can be stored without much, if any, loss in quality. 
Compared to other crops, rice has the advantage that its quality keeps for 
a longer period of time. 
The Government receives the sacks of milled rice and sends them from 
the production areas to consumption centers. In these consumption centers 
the Government, through the Caja, rents warehouses where they store the rice 
until it is delivered to retailers. A list of warehouses in Peru and their 
capacity is shown in Table 49. 
6.3.3 Grading 
Rice, in Peru, has been going through several changes with respect 
to grading . The unique grade established for the 1963 -1964 period has con-
tinued recently. The characteristics of this kind of rice are shown in 
maximum amounts in Table 50. 
Also it shou l d not present strange odors, nor strange materials, should 
be in good sanitary condition, and well polished. 
'111e different grades used by the Caja during all the years of it con-
trol of the rice industry, as well as the retail prices for each, are shown 
in Appendix Table 12. 
Some of the r easons why a single grade of rice should not be used are: 
l. TI1e characteristics of only one kind of rice are never fulfilled. 
2. Imported rice comes in different qualit ies and different prices, 
bu t a ll are superior t o the Peruvian rice whe n the singl e quality existed . 
87 
Table 49: Rice warehouses in Peru. Period l964-l96 5a 
Area Number Capacity b 
(sacks) 
Tum bes l l , 00lJ 
Piura 2 10 , 0l.0 
Sulana l 10 , UOO 
Ayabaca 1 1,UOO 
Huancabamba l 1,000 
Jaen l 200 
Pacasmayo l ()0 , 000 
Cajamarca 1 3,000 
Trujillo l 5,U00 
Chimbote l 500 
Casma 1 400 
Barranca l 6,000 
Huacho l 20,000 
Huaral l 1 , 000 
Chan cay l 300 
Callao l 60,000 
Lima 2 220,000 
lea l 10 , 00U 
Camana l 1, 000 
Ayaviri 1 l, UOO 
Tacna l 6 ,00U 
Cerro de Pasco l l , OOU 
La Oroya 1 10,00U 
Tarma 1 1,000 
Huanuco l 5,000 
Pucallpa 1 8, 000 
Iquitos l l U, 000 
'iurimaguas l l, OOU 
aSou~ce: 10 . 
b 79 kilos sacks. 
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Table 50: Legal characteristics of rice sold in Perua 
Broken grain 25.0% 
Paddy rice 0.3% 
Red grain 1.0% 
Spotted grain 1. 0% 
Floury grain 5.0% 
asource: 12. 
To make extra profit, many retai lers screen the rice to obtain two differ-
ent grades, selling the best quality one at the price of the imported rice 
and the rest, which becomes even worse in quality, at the regular price set 
for the Peruvian rice. 
The origin of poor quality rice can be found: 
At the farm level. At this level the quality of rice, due t o many factors 
such as poor quality seeds, bad climatological condi tions , and lack of 
fertilizers or pesticides , can not be of a good quality. The millers, 
however, a re allowed to return the poor quality rice t o its producer. 
Nevertheless, they hesi tate to do this for fear tha t in the up-coming yea r 
t he producers will not consign the ir rice to the previou~ miller for fear 
t hat it would be rejected again. 
At t he mills . As old machinery does not mill the rice sa tisfactorily 
there tends t o be a larger percentage of broken gr a in and paddy rice in 
the final product. 
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6. 3.4 Sacking 
Rice is transported mainly in imported jute sacks. For the 1963 - 1964 
campaign the Caja spent twenty-seven million soles to buy sacks. Each sack 
costs nine soles. Considering that most of them are imported, it also con-
stitutes an expenditure of foreign exchange. The jute sack industry in Peru 
is developing fast, but still the question remains as to whether it wouldn't 
be advisable to find a new material in which to sack rice at a lower cost. 
6.4 Marketing Margins 
All payments for the many different marketing services, such as storage, 
tra nsportation, processing, and retailing are included in the marketing bill 
paid by the Caja. Two tables are presented» Table 51 and 52, showing the 
marketing margins per ki lo of milled rice for the 1957 -1 958 campaign and for 
the 1963-1964 campaign. In both cases the principal divisions of marketing 
expendi ture are considered. In the 1957-1958 campaign the milling cost set 
by the Caja was 8 centavos per kilo, and it was l u centavos for the 1963-1964 
campaign . Bank interests also include other commissions paid. Freight in-
c ludes expen ses for transporting the rice from the warehouses to the retailers . 
The wages account shows the wages paid to the employees involved in rice 
marketing. A margin is left for the management for different expenses. The 
other concepts account includes rent of houses and offices for all purposes, 
electricity bills, printing, furniture, machinery, etc . 
There have been changes in the marketing costs for the two campaigns 
under consideration. The percentage spent in mil ling went down from 25 per-
cent during the 1957 -1958 campaign t o 15. 50 percent in 1963-1964. Bank in-
terest went up from 15.4 percent to 16.42 percen t . Freights went up 14.13 
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Table Sl: Marketing margins per ki lo . Period 1957-l958a 
Account Soles Soles Pct . Pct. 
PRODUCER 2.1798 87.19 
Milling 0 .0800 25. 00 
Bank interests 0 . 0494 15.43 
Freight 0. 1106 34 . 55 
Insurance o. 0117 3. 65 
Delivery 0 . 0137 4.27 
Wages 0 .0330 l U.31 
Management 0.0014 0 .43 
Other concepts 0. 0204 6 .37 
Sub-Total 0 .3202 12. 81 
TOTAL 2.5000 100.00 
asource: 34. 
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Table 52: Mar keting margins per kilo. Period 1963-19G4a 
Account Soles Soles Pct . Pct . 
PRODUCER 3.2607 83 .49 
Milling 0 .1000 15. 50 
Bank o. 1059 16 .42 
Freigh t U.3139 48. 68 
Insurance 0.0088 1.36 
Delivery 0 . 0426 6.60 
Wages 0. 0620 9. 62 
Management 0.0026 0.40 
Other concepts o. 0091 1.42 
Sub-Total 0 . 6449 16. 51 
TOTAL 3. 9056 100 . 00 
a Source: 20. 
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percent, f rom 34 . 55 pe rc ent t o 48 • .>8 pe r ce11t in 19 td -1964 . Tnsuranc c went 
down from J . t\ ) perce nt to l. 36 percent. Delivery increased f rom 4. 27 percent 
to 6. 60 percent of the total marketing bill while wages and management went 
down u . 69 percent and 0 , 03 percent respectively. We observe a drastic drop 
in the other concepts account from 6 .37 percent in 1957-1958 to 1.42 percent 
in the 1963-1964 period. 
Something worth mentioning is that according to the prices set for the 
retailers, t he Government has not incurred losses in these two periods. The 
retailer paid S/ . 2.50 per kilo in 1957-1958 and the cost of rice to the 
Caja was also S/. 2.50, so at the most the Caja did no t make any profit. In 
the period 1963-1964, the Caja ' s cost per kilo of rice was S/ . 3.91 and sold 
it t o retailers at S/ . 4. 05, In this case the Caja made an extra profit of 
fourteen centavos per kilo. 
6. 5 The New Approach to Rice ~~rket i ng in Peru 
The Government of Peru, through Supreme Decree N°111H. for campaign 
1966· 1967 , allows a limited free market of rice, ded icated to those farmers 
who believe that given a better quality of their produc t, they deserve a 
better price for i t. Tilis fact, plus the need t o i mport part of the supply 
of the grain , and plus the decision to allow two qualities in the national 
rice classi f icat ion creates a diversified method of ma rketing this produc t 
in the country . Thus, rice is marke ted through : (1 ) a free market, (2) a 
s tate controlled market for national r ice, (3 ) D s tate controlled ma r ket 
fo r imported rice. This diversified method for r ice marketing replaces the 
previous sys tem of a one quality nati onal rice-several qualities i mported 
rice. 
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The free marke t, as pointed out above, a llows the fa r mers t o o btain an 
extra profit from a better quality rice, providing that the au thorities cer-
tify its qua lity a nd tha t it is s old a t t he retail leve l in packages ap-
proved by said authorities . At the present time, the percentage of the 
Pe r uv i an rice in the free market i s r e latively l ow and i s sold by ve r y few 
f irms . Apparently , the problem seems t o be the h i gh retail price of this 
r i ce. This rice i s sa id t o belong to " grade 2" in th e international 
grading sys t em. 
The sta te controlled market for nationa l rice allows the sale of two 
qual ities of rice . The differ ence in qua lity is obtained at t he mil l level . 
The Government, for t he 1966• 1967 campaign , paid 0. 18 so l es per kilo of 
milled r ice for the lower quality and 0 . 20 soles per kilo o f milled ri c e 
fo r t he better quality, assuming that each mi ll could tur n in 92 kilo s of 
mi l led rice out of a fa nega of paddy r ice (300 l b . ) . 
The state contro lled market for imported rice sells grade 5 rice ac-
quired by in ternationa l auc t ion . This quali t y i s r e l.Hively higher t ha n 
the na t ion.:i l rice o f the state controlled market and o f l ower qua lity t hcl n 
the free ma rket rice which producers c l a i m belongs t u 'g rade 2" . Tab l e 53 
presents da t a on ma r ke ting costs and prices t o retailers of diffe r ent t ype s 
of r ice f or the 1966-1 967 campaign. 
From the following Table 53 it can easily be seen tha t for the 1966 - 67 
campa i gn t he Governmen t l os t 1. 48 soles per kilo when selling the low qua 1-
i ty Peruv i a n rice a nd earned 0 . 65 and 0 . 92 soles per ki l o when selling t he 
high qua l ity Peruvian rice and t he imported rice. As a consequence , the 
Go vernment's to t a l profits or l osses depends on t he percentages of the t otal 
np p,1rent s11pply \~h ich it ma r ket s , a nd within this .imount, on the per cen t a ges 
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corresponding to both nationa l low quality and na tional high quality, and 
imported r ice. Tile hi gher the percentage of the national low quality rice 
sold , relative to the other kinds of state control led rice, the higher the 
losses of the Government. Under these circumstances and f rom a s trictly 
economical point of view, the Government should try t o convince t he mil l ers 
t o produce higher quality rice. 
Table 52 : Costs of marketing , retail prices a n<l profi t s or losses o f the 
Government. Costs per kilo . 1966- 1967 campai gn8 
Free Market St a te Controlled 
Low Qua lity Hi gh Quality I mpcrted 
(Soles ) (Soles) (Soles) (So les ) 
Paddy rice 7. 50 4. 84 4. 84 
Mi lling 0 . 20 0. 18 0. 20 
Mi lled rice 7. 70 5. 02 5. 04 
Distribution, s t orage 
a nd other expenses 2. 10 0. 51 o. 51 0 . 67 
Tot a l cost 9. 80 5. 53 5. 55 6. 52 
Price to retailer 9. 80 4. 05 6 . 20 7. 44 
Profi t or l oss -1. 48 0 . 65 U. 92 
a Source; 21. 
The r cinsta llment of a partly fre e rice market t o Many observer:s seems 
t o be the beginning of a trend t owards a totally free ma rke t which i s mor e 
difficult from the political rather than from the economical point o f view. 
A fre e marke t would undoubtedly i ncrease the retail prices considerab l y 
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with which the low income classes of the urban areas who can not afford the 
regular prices of better quality rice would be affected. Since these l ow 
income classes of the urban areas concentrate the political electorate it 
seems rather unrealistic that unsubsidized national production wou ld move 
into a free market. 
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VII . GENERAL ECONOMIC AND TECHNOLOGICAL CONCEPTS 
In this chapter, the discussion will be on price setting, which is of 
great concern to the policy makers. The possibility of using rice substi-
tutes and the impact of Agrarian Reform on the rice industry will be men-
tioned. Reference will also be made to a seed certification and grading 
program and on the workiog capital for the milling industry. The potenti-
ality of a rice oil enterprise will be singled out. 
7.1 Prices and Pricing Policies 
At present, a free market for rice exists. Nevertheless, the Govern-
ment controls around 90 percent of the national production of this cereal. 
As such, it is in charge of the rice buying-selling operation. In estab-
lishing policies for this operation, the most important objectives in order 
of priorities have been: (1) to maintain a low retail price; (2) to set a 
fair price for the farmers; (3) to break even on its buying and selling 
operation; (4) to eliminate imports. 
This order of priorities is, however, changed with political pressures. 
Regardless of their order of importance, said objectives conflict. If 
the Government wants to keep the low retail price and at the same time offer 
the farmers a fair price, more than likely goal number three will never be 
achieved. On the other hand, if it wants to break even on the buying and 
selling operation, it would have to either increase retail prices or lower 
farm prices. The Government also wants to eliminate imports. Yet, it is 
well known that the merchandizing of tl'e imported rice has contributed to 
lower the deficit of the last campaign. Merrill points out that other goals 
taken into account by the Caja are to foster the development of the Jungle 
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region; stimulate the production of high quality rice; and to supply consumers 
with a variety of qualities. 
Using a national price index for the years 1945-1964, Merrill (8 ) found 
that during that period, the money retail price of rice rose from 480 soles/ 
metic ton to 4,300 soles/metric ton or 796 percent, while the retail price 
rose from 2,424 soles/metric ton to 3,285 soles/metric ton or 36 percent. 
It can be stated that the Government has succeeded in keeping the retail 
prices low. Nonetheless, if there had been a free market system, the prices 
and the regional price differences, now almost nonexistent, would have been 
substantially higher. 
Concerning the farm price situation, Merrill found that the money farm 
price of rice rose 446 percent from 398 to 2,174 soles/metric ton. However, 
the real farm price fell 17 percent from 2,210 to 1,66 1 soles/metric ton. 
Since reliable data on costs of production are at present not available, it 
is hard to determine the trend of the profitability of the crop. It is a 
general opinion that even though during some years the situation has been 
obviously difficult, especially in the La Libertad-Lambayeque area, in others 
the farmers have been very well off. Being worse off or better off depended 
on increasing yields per hectare, assuming fairly constant costs of production. 
By the same token, the use of more inputs, notable fertilizer was needed. 
In a more advanced stage, the costs of labor, which takes the larger portion 
of the expenditures, could be reduced by introducing mechanization. In deter-
mining what a fair price for the farmer should be, the Government should be 
more careful to include price indexes in the price fixing process. 
'!1iere is no adequate infot'l'IUltion to enable us to analyze whether the 
Government breaks even on its rice buying and selling operation. However, 
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if we consider that the retail price rose 36 percent for the period 1945-
1964 and that the real farm price fell 17 percent during the same period, 
the probabili ty is that the Government at least broke even if it did not 
make some profite. In recent years, the Government has not been able to 
abate imports. Rice imports have become a way of financing the supposed de-
ficit of later rice campaigns. Price setting prior to planting would act as 
an incentive to the farmer to increase hectares planted to rice, thus, in-
creasing production and decreasing imports. This, however, can only be done 
in some areas. Other areas require different types of incentives, namely 
extension and irrigation projects. 
Merri ll worked with econometric models in finding a way for the adoption 
of technical pricing decisions for rice. A brief sununary of his analysis is 
presented in order to help understand a technical way of price fixing for 
rice. 
Demand and supply functions were estimated by means of least square re-
gress ion using annual data for the twenty year period 1944-1964. The follow-
ing demand function was obtained: 
Qd (t) : 1.371.59 + 2. 6998 Y (t) - .1672 N (t) - .0863 P (t) 
Where: 
Qd (t) is the quantity of rice consumed in the period t measured 
in lOO's of metric tons. 
Y (t) is an index of gross national product in the period t 
(1960-1,000). 
N (t) is the estimated population in the period t measuring in 
l,OOO's of persons. 
Pr (t ) is the real retail price in soles per metric ton for 
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common grade rice which is fixed by the Government in period t. 
TVo supply functions were also computed. The first one introduced the 
weather variable (W). 
Qs (t) a 86.12 + .0416 W (t) - .4217C (t-1) + .05807 Pf (t-1) + 
71.8992t 
Where: 
Qs (t) is the national production of rice in period t measured in 
l OO 's of metric tons. 
w (t) is the annual water flow in the main river in Northern Peru 
in period t measured in million of cubic meters. It serves as a rough measure 
of water availability during the last part of the crop year. 
C (t-1) is the export price of cotton per metric ton in period (t-1) 
divided by the price of rice per metric ton in period (t-1) and multiplied 
by 100. 
Pf (t-1) is the farm price of rice in soles per metric ton in 
period (t-1) divided by the national price index for period (t-1), and tis 
the trend term which is equal to l in 1945 and 20 in 1964. 
Per iods are used instead of years due to the annual sequence of events 
that appear in the rice industry. This goes from the planting or seeding 
(starting in November) to the harvest (that sometimes lasts as late as August) . 
A supply function without considering the weather variable is the 
following: 
Qs (t) : -54.50 - .4528 C (t-1) • .6847 Pf (t-1) • 74.5931 t 
This supply func t ion , as the author suggests, has the advantage that all 
the variables are known at the time of the Government's pricing decisions. 
With this supply func tion it is evident that the output obtained in any given 
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year is affected by the price fixed in the preceding year. The present 
Governmental system of setting prices after the rice is planted does not 
provide farmers an opportunity to respond to price changes in the short run. 
Merrill then introduces a supply function using the current farm prices 
variable to show that farmers do not anticipate price increases and as a 
consequence their response to this variable is not significantly different 
from zero. This supply function is: 
Qs (t) : 907.97 + .0644W (t) - .2354 C (t-1) - .0332 Pf (t) 
+ 60.3667 t 
In analyzing the demand and supply functions we reach the conclusion 
that the retail price has little effect on demand, while the index of gross 
national product and population have a big influence on demand. The farmers 
are responsive to a change in farm price if this price is set before planting 
begins. As a consequence the farm price should be set prior to the planting 
season. 
The profits or losses of the rice buying-selling operation performed by 
the Government is given by the formuls: 
X : Pw Qd • PEQE - FC - (mPf • co) - (PI • c1) QI 
Where: 
Pw is the wholesale price. 
Qd is quantity demand of rice. 
PE is the pr i ce of exports. 
QE is the quantity of rice exported. 
FC is the Government fixed cost for its rice program. 
m is equal to (l /apparent milling ration). 
Pf is farm price. 
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co is the marginal cost of handling and storing domestic supplies. 
Qs is quantity supplied of rice. 
PI is ~e price of imports. 
cl is ~e marginal cost of handling and storing imported supplies . 
QI is quantity imported. 
Knowing such variables as m, co, c1 , FC, PI, and PE expected profits for 
different combinations of Pw and Pf can be estimated. Thereafter, expected 
iso-profit and expected iso-import lines can be obtained. With this set of 
curves, the decision making staff can select among a series of alternatives, 
the one it considers the most suited. Through this equation, answers are 
provided to questions as to how much farm and retail prices should be to have 
a certain amount of Peruvian rice produced and a certain amount of i mports. 
Also, the expected profits or losses of the operation can be computed. For 
instance, Merrill, using the above system determined that if the Government 
wants to break even and reduce expected imports to zero by 1975, it would 
have to use forward pricing, increase the farm price of rice to about 3,780 
s oles per metric ton, and increase the retail price to about 6.70 soles per 
kilo. Current soles of 1965 were used. 
The economic models suggested here as an aid to better the pricing 
decisions should not be considered a panacea. There are a series of social 
variables that it does not contain. The Government, for instance, would be 
concerned about whom its decisions would benefit and how much. The model 
presented by Merrill may not be the appropriate one for the purpose of fixing 
rice prices. Nevertheless, it provides many good guidelines for that purpose, 
for which it should be taken into consideration by the rice policy makers. 
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7.2 Working Capital of the Milling Industry 
The need for working capital in the milling industry is equal to the 
cost of maintaining and/or replacing the milling equipment and machinery 
and building warehouses. 
Millers have different capacities of mills. The big ones can handle 
the means to self-finance their needs of working capital. The small and 
even the middle-sized ones have difficulties in doing this. Thus, regional 
milling cooperatives could be used as a means to obtain the working capital 
needed. The Agricultural Development Bank and all the other related organ-
isms could study the way to safely finance the operation. 
7.3 Rice Substitutes 
If it should happen that rice was to be substituted for some other prod-
ucts we sugges t that this could be easily accomplished in the Sierra, where 
the consumption is low, or the Jungle where self-consumption on a large 
scale exists. On the Coast, rice itself does not constitute a meal, bu t a 
complimentary dish with meals; while in the Sierra and Jungle, in the major-
ity of cases, it represents a complete meal. In this region, the principal 
competitive crops are corn, rice, potatoes, and wheat. Of these, corn and 
rice have the better advantages. According to the tastes of the people, 
corn could never replace rice as a constituent of most dishes prepared in 
this region. If corn flour were to be used, special equipment and procedures 
which do not exist in Peru would be needed. On the farmer 's side, the yields 
per hectare are higher for rice than for corn (3,750 kilos of rice per hec-
tare and 2,300 kilos of corn per hectare). The net return per hectare is 
3,734 soles in the case of rice and corn has a net return of 1,055 soles 
per hectare. 
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The Sierra apparently consi t utes a potential market for rice and for 
many products as well . Rice can not be grown too well in this area and as 
a consequence all that is demanded has to be shipped in from the other two 
regions. Potatoes could replace rice and wheat consumption; but since pota-
toes do not keep as well as grain, they would have to be dried. Drying po-
tatoes means that about 80 percent of its weight, which is water, has to be 
eliminated. In these conditions the assumed economical advantages over grains 
tends to disappear. Rice has the advantages over wheat in that it can be 
more abundantly produced in the country. Thus, the demand for rice is likely 
to increase in the Sierra in the future. 
The chances for other products to replace rice in large amounts are at 
present very low, due to both economical considerations and preferences. 
Studies on the possible replacement of wheat for rice in the Sierra should 
be promoted. 
Sever~l things about rice should always be kept in mind when dealing 
with substitution. First, rice, not wheat , corn or potatoes is the most im-
portant food crop in the world . Rice supplies the major food requirements 
for more than one half of the population. The world acreage of wheat is 
twice that of rice. However, the world average yield per hectare of rice is 
about three times that of wheat. Second, rice is not just a starchy food 
composed of carbohydrates and devoid of vitamins and minerals. Before mill-
ing, rice contains proteins, fat, certain essential minerals and vitamin B. 
The major reason why millions of people in Asia have been able to live almost 
exclusively on rice for generations , without increasing nutritional difficul-
ties is that they consume undermilled rice or parboiled rice, which is almost 
a complete food in itself. However, much of the nutritional value r emains 
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after the most intensive milling. Third, rice as it is many times understood, 
is not a plant which grows only in deep standing water. Tiie rice plant can 
and does grow without flooded conditions as long as it receives about the 
same amount of moisture as is needed by corn, wheat, potatoes, and other 
similar crops during the growing season; taking for granted that weeds are 
kept cut by hand weeding, hoe cultivation or by machine cultivation. Fourth, 
rice is not exclusively and typically a tropical crop. It adapts very well 
to a series of climates. Proof of this is that it is grown in several places 
in Peru , all having different climatological conditions. In this study refer-
ence has been made to the convenience of intensifying the efforts of help 
develop rice growing in the Selva. This is not because rice is a Jungle crop, 
but due to the fact that the crop will grow even under extremely hot weather 
and high humidity . Rice is also produced at altitudes of 2, 000 meters in 
the Philippines and at 3,500 meters in the Himalayas of India. TI!is indicates 
that some areas in the Sierra should also be investigated for rice growing 
possibilities. 
7.4 Rice and Agrarian Reform 
Since May 1964, Law N° 15037 rules the Agrarian Re form process. This 
law tries t o change the structure of the agricultural sector at least in two 
ways. First, changing the present tenancy pattern into a more equi tabl e one, 
and second, the law provides for technical assistance, in all aspects of agri-
cultural production and marketing. Without going into further discussion of 
said law it is suggested here tlllt technical assistance under the presen t 
technological condi tions of the agricultural sector will have a high pay-off. 
Rice as a single crop has not been given special attention by the Agrar-
ian Reform Office. Nevertheless, the characteristics of land tenure of the 
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rice growers, as well as the characteristics of the technology used on the 
crop, is a concern of the law. In the period 1963-1964, the rice farmers 
were classified as big, middle-size, and small according to whether they 
produced 5, 000 fanegas or more, between 501 and 5,000 fanegas and 500 fanegas 
or less , respectively. Thus, the number of big producers amounted to 56 or 
1.10 percent of the total number of farmers. The middle-sized farmers were 
407 or 7.96 percent of the total number of farmers, and the small producers 
were 4,647 or 90.04 percent of the total number of farmers. An expected 
characteristic was found among these farmers. Of the total production, 45.67 
percent was obtained by big farmers, 30.58 percent by the middle-sized 
farmers, and only 23.75 percent by the small rice growers. 
A problem of determining the correct extension of land that could be 
economical for rice growing in different areas has to be solved. This prob lem 
becomes more intricate if we want to achieve the following two goals; more 
equitable distribution of land, and an increase in production. The creation 
of cooperatives of both production and milling is suggested to be, in the 
long run, the only means towards setting the farmers on their own. 
7.5 Seed Certification and Grain Grading Standards 
During the years the rice business has been under control of the Govern-
ment, the grain has been classified in several qualities. Appendix Table 42 
shows t he different retail prices, for the various rice qualities, from the 
year 1942 to the year 1965. During this period no effor t has been made on 
enforcing the regulations that set the different qualities. 
A free market system can not be constituted without definite and en-
forced regulations concerning quality grades for both paddy and milled rice. 
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If the Government plans to shift from a fi scal system into a completely free 
ma r ket system, a good first step was eliminating the existent unique quality 
of rice and introducing a new grading system. There are many suggestions 
with reference t o the different classes and grades that the rice in Peru 
should have. It could be added that a good starting point is to establish 
three qualities for the milled rice produced in Peru. The first class 
should contain a very low amount of damaged, broken, floury, and colored 
grain; the second class should have a greater percentage of the grain with 
abnormalties, and a third class should consist mainly of broken and floury 
grain that in some countries is called "soup rice". This rice should be 
sold at a very low price so it could be purchased by the very low income 
classes especially in rural areas. As undermil l ed rice is more nutritive 
and because in many cases rice is the only food intake, "soup rice" should 
actually contain a r elative high percentage of brown rice. If and when 
people get used to these three kinds of rice, further divisions could be 
started. 
Establishing rice qualities has two requisites. First, to have good 
quality r ice at the farm l evel, which means that the adequate varieties for 
different zones should be f ound and the seed technically propagated and of-
fered to the farmers . The f inding of the varieties for different areas and 
the propagation of certified seed could be done by the experimental stations 
in different rice growing areas , assuming that demand for it i s satisfactory, 
and that extension agents would be able t o show the farmers about the con-
veniences of new seed. Second, to have updated machinery and equipment in 
the mil ls. In this case, the millers would be able to produce different 
qualities of rice within specifications. 
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7. 6 Establishing a Rice Bran Oi l Industry 
In developing the rice industry in Peru, extra incentives for the 
farmers and miller should be encouraged . 
Rice oil is being produced in the United Stat es and it has been demon-
strated a s having special properties compared to many other oils produced. 
Rice bran is industrialized to produce two kinds of oil; the rice cooking 
oi l and t he anti-corrosion oil. The cooking oil is a golden colored oil 
that contains no cholesteral. Besides, it has the special characteristic 
that less of it is absorbed by fried foods, with the consequent savings in 
oil expenditures. The anti-corrosion oil is considered superior to many 
others, especia l ly in cases where metals are exposed to salt water. 
The presentation of an economic study on costs of production and r eturns 
of such a process is not intended. Instead, the feasibility of an enterprise 
of this sort will be spelled out. In any case, the improvement of the stand-
Ar d of l iving of the smal l and middle-sized farmers should be given first 
priority. 
Due to the concentration of the production areas on t he Northern Coast , 
Pacasmayo in the department of La Libertad, is the bes t site for building an 
oil processing plant. Pacasmayo could get dust and bran from Tumbes, Piura, 
Lambayeque, La Libertad, and Ancash. For the year 1964, total production of 
paddy rice i n t hose departments was 247 ,765 metric tons. From this total, 
12 percent or 29 , 731,800 kilos correspond to dust and bran. Assuming that 
we can only gather SO percent of that amount at the processing quarters, then 
14,86 5,900 kilos of rice by-products would reach Pacasmayo, Once at the proc-
essing plant, the firs t operation is the extraction of th e fat which will 
be 15 percent of the total weight, or 2,229,885 kilos. This fat is winterized 
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and refined to produce around 70 percent or 1,761,609 kilos of refined oil, 
17 percent or 379 ,080 kilos of estearic and palmitic acids and 4 percent or 
89,195 kilos of raw material for soap and candles. The oil represents 
1,937,769 liters which could be consumed in Peru, since our imports of re-
fined oils for the year 1964 were around 5,000 tons. The acids and raw mate• 
rials for soap and candles could be absorbed by the chemical industries . 
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IX. APPENDIX 
Tabl e 54 : National production of rice 195la 
Depa rtment Has . Paddy-Rice b Paddy-Rice/Ha. c Milled-Riceb %1950d iJ)ept . e 
Amazonas 1, 200 4 , 140 3,450 2 ,745 166 2. 00 
An cash 3,500 18,803 5,372 12 ,467 198 9. 10 
Arequipa 3,947 15, 796 4,002 10 ,473 131 7. 64 
Ayacucho 52 69 l ,317 46 119 0 .03 
Cajamarca 2,470 ll, 937 4,833 7,915 146 5.77 
Cuzco 40 99 2,484 66 95 0.05 
Hua nu co 130 188 1,444 124 76 0.09 
Jun!n 50 135 2,705 90 150 0.07 
La Libertad 15,226 75,300 4,946 49,927 200 36.42 
Lambayeque 15,710 54,977 3,499 36 ,452 246 26. 59 ...... ,..... 
Lima y Callao 152 290 1,908 192 112 0.14 N 
Loreto 400 994 2,484 659 72 0.48 
Madre de Dios 100 221 2,208 146 71 0 .11 
Piura 3,395 1,482 4,369 9,834 llO 7 .17 
Pu no 40 717 1,794 48 63 0.04 
San Martin 4,537 7 ,713 1,700 5,ll4 210 3. 7 3 
Tumbes 500 1,171 2,341 776 106 o. 57 
TOTAL 51,449 194,032 3 '771 137,074 183 100.00 
8 Source: 18. 
brn metric tons. 
c In kilos. 
dpercentage of total production with respect to the previous year • 
. ePercentage of ea.ch department with respect to total production. 
Table 55 : National production of rice 19528 
Department Has . Paddy-Riceb Paddy-Rice/ Ha. c Milled- Rice 
b %195l d 1..Dept. 
e 
Amazonas 1,300 4,485 3,450 2 ,990 109 1. 70 
An cash 3 ,624 19, 562 5,398 13 ,041 105 7.39 
Arequipa 3, 541 13 , 696 3,868 9,131 87 5.18 
Ayacucho 171 241 1,411 161 353 0.09 
Cajamarca 2,404 10, 7 97 4,491 7,198 91 4. 08 
Cuzco 133 376 2,827 251 380 0.14 
Huanuco 80 105 1,314 70 56 0.04 
Jun in 82 146 1,776 97 108 0.05 
La Libertad 17, 116 99 ,244 5,798 66 ,163 133 37. 52 
Lambayeque 18,728 78,002 4, 165 52,001 143 29.49 t-' 
Lima y Callao 114 315 2 , 760 210 109 0.12 ..... VJ 
Loreto 1, 173 l ,740 1,483 1,160 176 0.66 
Madre de Dios 130 214 1,646 143 97 0.08 
Piura 5,965 27,888 4,675 18,592 189 10.54 
San Martin 3,686 5,934 1,610 3,946 77 2.24 
Tum bes 765 1,795 2,346 1,197 154 0. 68 
TOTAL 59,012 264 ,540 4,481 176 , 359 129 100 . 00 
asource: 18. 
bln metric tons. 
cln kilos. 
dpercentage of total production with respect t o the previous year. 
epercentage of each depar tment with respect to t otal production. 
Table 56 : National production of rice 1953a 
Department Has. Paddy-Riceb Paddy-Rice/Ha.c 
b 
Milled-Rice %1952d 
e 
7J)ept. 
Amazonas 1,468 1,697 1,156 1,131 38 0 .61 
Ancash 4 , 740 18,861 3,979 12 ,574 96 6.80 
Arequipa 4,416 18 ,353 4.156 12,236 134 6.62 
Ayacucho 180 249 1,382 166 103 0.09 
Cajamarca 2 , 038 7 ,381 3, 621 4,921 68 2. 66 
Cuzco 160 480 3,000 320 128 0. 17 
Hua nu co 230 276 1,200 184 262 0.10 
Jun in 73 128 l, 7 58 85 88 0.05 
La Libertad 19,167 108,375 5 , 654 72 ,250 109 39. 09 
Lambayeque 21,443 87 ,515 4,081 58,344 112 31. 57 ..... ....... 
Li ma y Callao 151 416 2,760 278 132 0. 15 .$:' 
Loreto 1,223 1,834 1,500 1,223 105 0.66 
Madre de Dios 115 180 l, 565 120 84 0.07 
Piura 6,228 24, 511 3,936 16, 341 88 8.84 
Pu no 20 60 3,000 40 40,000 0.02 
San Martin 3,661 5,483 1,498 3,656 92 1. 98 
Tum bes 522 1,442 2.762 961 80 0.52 
TOTAL 65,835 277,241 4,211 184,830 131 100.00 
asource: 18. 
brn metric tons. 
cln kilos. 
d Percentage of t otal production with respect to the previous year. 
ePercentage of each department with respect t o total production. 
Table 57: National production of rice 1954a 
Department Has. Paddy-Riceb Paddy-Rice/Ha.c Milled-Riceb %1953d %Dept.e 
Amazonas 450 1,553 3,450 1,035 91 0.60 
An cash 4,760 18,808 3 ,951 12,539 98 7.27 
Arequipa 5,010 21,045 4,200 14,030 115 8.14 
Ayacucho 189 288 1 , 522 192 116 0.11 
Cajamarca 1,728 7,726 4,476 5,150 102 2.99 
Cuzco 215 387 1,800 258 81 0.15 
Huanuco 254 305 1,200 203 110 0.12 
.Junfo 66 115 1,7 51 77 90 0.04 
La Libertad 21,166 99,557 4,704 66,371 92 38 . 50 
Lambayeque 22,597 69, 729 3,086 46,485 80 26 . 96 ..... 
Lima 169 460 2,760 307 llO 0.18 
..... 
VI 
Loreto 1,420 2,130 1,500 1,420 116 0.82 
Madre de Dios 140 242 1,725 161 134 0.09 
Piura 6,989 30, 171 4 , 317 20J114 123 11.67 
San Martfo 2,918 4,406 1,510 2,937 80 l. 70 
Tum bes 700 1,697 2,425 1,131 118 0.66 
TOTAL 68,769 258 ,619 3,760 172,409 93 100,00 
8source: 18. 
brn metric tons. 
crn kilos. 
deercen tage of total production with respect to the previous year. 
ePercentage of each department with respect to total production. 
Table 58: National production of rice 1955a 
Department Has. Paddy-Riceb Paddy-Rice/Ha.c Mi lled-Riceb %1954d 7..Dept. e 
Amazonas 480 2,318 4,830 1,537 148 0.93 
An cash 3,755 13,218 3, 520 8,764 143 5.31 
Arequipa 4, 7 so 19 ,850 4, 179 13,161 94 7 . 98 
Ayacucho 203 313 1,540 207 108 0.12 
Cajamarca 2,897 13,125 4,530 8,702 169 5. 28 
Huanuco 265 32 1,200 211 104 0.13 
Jun{n 71 124 1,742 82 106 0 . 05 
La Libertad 19 ,932 99,533 4,994 65 , 995 99 40.01 
Lambayeque 18,150 59,686 3,288 39,574 85 23 .99 
Lima 282 717 2,542 475 155 0.29 t-' 
Loreto 1,620 2,430 1,500 l , 611 113 0. 98 
..... 
(1\ 
Madre de Dios 160 258 1,610 171 106 0. 10 
Piura 7,400 3,264 4,411 21 , 642 107 13.12 
San Mart!n 1,620 2,419 1,493 1,604 55 0.97 
Tumbes 500 1,849 3,599 1,226 108 0.74 
TOTAL 62,085 219,136 3,529 164, 963 96 100.00 
8 Source: 19. 
bin metric tons. 
ctn kilos. 
dpercentage of total production with respect to the previous year. 
E1>ercentage of each department with respect to total production. 
Table 59: National production of rice 19568 
Department Has. Paddy-Riceb Paddy- Rice/Ha. c Milled-Riceb %195Sd i'J)ept. e 
Amazonas 405 1,677 4,140 1,081 70 0. 69 
An cash 2,81 5 9,141 3,247 5,886 67 3. 7 5 
Arequipa 4 , 200 19 ,025 4 ,529 12,326 93 7.86 
Ayacucho 195 193 988 111 53 0.07 
Cajamarca 2,443 10 ,442 4,274 6,736 77 4.30 
Cuzco 90 135 1,500 82 888 0.05 
/ 
Hua nu co 271 325 1,200 192 91 0.12 
lea 45 83 1,850 51 559 0.03 
Junfo 75 131 1J746 80 98 0.05 
La Libertad 23,393 89,788 3,838 58 ,184 88 37 . 09 ..... ..... 
Lambayeque 21,302 74,141 3,480 47,786 120 30.47 
'1 
Lir.1a 266 559 2,103 348 73 0 .22 
Loreto l , 810 2 ,808 1,551 1,613 105 l. 03 
Madre de Dios 140 129 920 73 42 0.05 
Piura 7,319 30,194 4,125 19,556 90 12. 47 
San Martfo 1J500 2,000 1,333 1,195 74 o. 76 
Tumbes 71 3 2,250 3,407 1,554 126 0.99 
TOTAL 66 ,982 243 ,021 3,628 156 ,854 95 100.00 
8 Source: 19. 
bln metric t ons. 
cln kilos. 
~ercentage of total production with r espect t o the !lrevions year. 
E!percen tage of each department with respect t o total oroducti on. 
Table 60: National production of rice 1957a 
Depar tmen t Has. Paddy-Riceb Paddy-Rice/Ha. c Milled-Riceb %1956d %Dept. e 
Amazonas 560 2,318 4,140 1,468 136 0.93 
Ancash 2,800 9 ,092 3,247 5, 7 58 98 3.65 
Arequipa 2,781 14,724 5,295 9,325 76 5.91 
Ayacucho 199 236 1, 185 149 135 0.10 
Cajamarca 2,777 11,947 4,301 7 '567 112 4. 79 
Cuzco 90 135 1,500 86 105 0.05 
Huanuco 310 372 1,200 236 123 0.15 
Jun{n 79 135 1,708 86 106 o.os 
La Libertad 18, 111 93,449 5,160 59,482 102 37.68 
Lambayeque 20,428 79,670 3,900 52,009 109 32.95 ~ ~ 
Lima 202 347 1,717 220 63 0.14 O> 
Loreto 2 .7 58 3,817 1,384 2,418 150 l. 53 
Madre de Dios 140 168 1,200 106 146 0.07 
Piura 6 ,189 25,495 4,119 16,147 83 10.23 
San Martfo 1,570 1,780 1,134 1,127 94 o. 71 
Tumbes 750 2,648 3,530 1,677 108 1.06 
TOTAL 59, 744 246,333 4, 123 157,860 101 100.00 
asource: 19. 
brn metric tons. 
crn kilos. 
d Percentage of total production with respect to the previous year. 
;,ercentage of each department with respect to total production. 
Table 61: National production of rice 19588 
Department Has. Paddy-Rice b Paddy-Rice/Ha.c Milled Rice 
b %1957d %Dept. 
e 
Amazonas 780 3,229 4,140 2,045 139 1.13 
Ancash 2,lOO 8,970 4,077 5,681 99 3.14 
Arequipa 2) 735 14,563 5,325 9,223 99 5. 10 
Ayacucho 230 364 1, 583 231 154 0.13 
Cajamarca 2,997 12,970 4,328 8,214 108 4.55 
Cuzco 118 177 l,500 112 131 0.06 
Hu,nuco 360 432 1,200 274 116 0.15 
Jun!n 105 213 2 ,033 135 158 0.18 
La Libertad 22,052 106,556 4,831 67,485 114 37. 34 .... 
Lambayeque 26,599 100,264 3,770 62 ,058 126 35.13 .... 
Lima 125 195 l, 562 124 56 0.07 '° 
Loreto 3,538 5,308 1,500 3,362 139 1. 86 
Madre de Dios 160 258 1,610 163 153 0.09 
Piura 5, 973 25,489 4,267 16,142 100 8.93 
San Martfo 1,600 2,139 1,337 1,355 120 o. 7 5 
Tumbes l,064 4,256 4,000 2,696 161 1.49 
TOTAL 70,636 285,383 4,040 179 ,300 116 100.00 
8 Source: 19. 
b In metric tons. 
c In kilos. 
dPercentage of total production with respect to the previous year. 
epercen tage of each department with respect to total production. 
Table 62: National production of rice 19S9a 
Department Has. Paddy-Rice b Paddy-Rice/Ha. 
c 
Milled-Rice 
b %1958d '?.Dept. 
e 
Amazonas l,048 S, 464 5,078 3,461 169 2.16 
An cash l, 7 SS s ,961 3,397 3, 77 5 66 2.36 
Arequipa 21480 13,431 5,416 8, 507 92 5.32 
Ayacucho 255 166 652 105 46 0.07 
Cajamarca 3 '7 38 17 ,837 4,772 11,297 138 7 .07 
Cuzco 167 251 1,500 159 141 0.10 
Huiinuco 370 444 l,200 281 103 0.18 
Jun!n 283 425 l,500 269 199 0.17 
La Libertad 16,348 73,792 4,514 46,735 69 29.24 ..... 
Lambayeque 23,409 66,890 2,857 44,594 72 27.89 r-> 0 
Lima 45 83 1,840 52 42 0.03 
Loreto 5,386 8,084 1,500 5,120 lS2 3.20 
Madre de Dios 542 853 1,574 540 131 0.34 
Piura 10,595 46 ,072 4,375 29, 179 181 18.25 
San Mart!n 2,100 3,132 l,492 1,984 146 1. 24 
Tum bes l,529 6,006 3,929 3,804 141 2.38 
TOTAL 70,050 248,891 3,553 159,862 89 100.00 
a Source: 19. 
b In metric tons. 
c.In kilos. 
d Percentage of total production with respect to the previous year. 
epercentage of each department with respect to total production. 
Table 63: National production of rice l96o'1 
Department Has. Patidy-Riceb Paddy-Rice/Ha.c Milled-Riceb %1959d '7..Dept. e 
Amazonas l ,830 8 ,839 4,830 5,598 162 2.47 
An cash 2,480 10,626 4,285 6,730 178 2. 97 
Arequipa 2,880 15,534 5,394 9,838 116 4.34 
Ayacucho 149 118 791 75 71 0.03 
Cajamarca 5,310 25, 727 4,845 16 ,293 144 7.19 
Cuzco 280 420 1,500 266 168 0.12 
Hua nu co 400 480 1,200 304 108 0.13 
Junfo l ,057 1,162 1,100 736 274 0.33 
La Libertad 23,870 118,134 4,949 74,818 160 33 .03 
Lambayeque 24,689 95 ,872 3,883 60,719 136 26.82 
..... 
N 
Lima 59 128 2,180 825 156 0.04 
...... 
Loreto 6,920 10. 503 1,518 6 ,652 130 2.94 
Madre de Dios 560 875 1,562 554 103 0.24 
Piura 12,063 58,670 4,863 37, 158 127 16.41 
San Martin 2,200 3,080 1,400 1, 951 98 0.86 
Tumbes 1,831 7,438 4,063 4,711 124 2.08 
TOTAL 86,578 357,696 4,130 2 ,265 142 100.00 
8 Source: 19. 
brn metric tons. 
cln kilos. 
dpercentage of total production with respect to the previous year. 
~ercentage of each department with respect to total production. 
Table 64: National production of rice 196la 
Department Has. Paddy-Riceb Paddy-Rice/Ra.c Milled Riceb 7..l960d %Dept. e 
Amazonas 1,850 8,987 4,858 5,647 102 2. 71 
Ancash 2,480 10,630 4 ,286 6,679 100 3.20 
Arequipa 3,074 17,148 5,578 10, 77 5 110 S.17 
Ayacucho 107 80 754 51 68 0. 02 
Cajamarca 5,350 26 ,210 4,899 16,468 102 7.90 
Cuzco 300 450 1,500 283 107 0.13 
Huanuco 500 700 l,400 440 146 0.21 
Jun!n 1,060 1,060 1,000 666 91 0.32 
La Libertad 22, 782 115 ,875 5,087 72,808 98 34.92 .... 
Lambayeque 19,702 71,801 3,645 45' 115 75 21. 63 N N 
Lima 160 360 2,251 226 280 0.11 
Loreto 7,100 11, 7 57 1,656 7,388 112 3.54 
Madre de Dios 700 1,159 1,656 728 132 0.35 
Piura 11, 721 54 ,481 4,648 34,232 93 16.42 
San Martfo 2,500 4,140 1, 656 2,601 134 1. 25 
Tum bes 1,700 7,038 4,140 4,422 95 2.12 
TOTAL 81,086 331,876 4,093 208,530 93 100.00 
8 Source: 19. 
brn metric tons. 
cln kilos. 
dPercentage of total production with respect to the previous year. 
ETercentage of each department with respect to total production. 
Table 65: National production of rice 1962a 
Department Has. Paddy-Riceb Paddy- Rice/Ha.c Milled-Riceb %196ld '7J)ept. e 
Amazonas 2,867 15,769 5,500 10 ,450 184 4.19 
An cash 2 > 97 5 14,366 4,829 9 , 520 141 3.82 
Arequipa 3, 192 16 ,429 5,120 10,893 100 4. 37 
Ayacucho 130 119 919 79 154 0.03 
Cajamarca 6,008 31, 115 5, 179 20,616 124 8.27 
Cuzco 308 538 1,746 356 125 0.14 
Huanuco 478 668 1,399 443 100 0.18 
Jun!n 1,013 1,520 1,500 1,008 150 0.40 
La Libertad 22,362 114, 180 5,106 75,682 103 30.36 
Lambayeque 20, 257 81,291 4,013 53,875 118 21. 61 ,.... 
Lima 172 440 2,556 291 128 0.12 N Vo> 
Loreto 8,601 17 ,546 2,040 11, 625 156 4.66 
Madre de Dios 956 2,390 2,500 1 ,584 216 0.63 
Piura 12,761 66,689 5,226 44,192 128 17. 72 
San Mart{n 2,963 6. 501 2,194 4,306 164 1. 73 
Tumbes 1, 7 59 ~.648 3,784 4,405 99 1. 77 
TOTAL 86,800 376,219 4,334 249,325 119 100.00 
8 Source: 19. 
b 
In metric tons. 
c. 
In kilos. 
d Percentage of total production with respect to the previous year. 
7ercentage of each department wi th respect to total production. 
Table 66: National production of rice 1963a 
Department 
Amazon as 
An cash 
Arequipa 
Ayacucbo 
Cajamarca 
Cuzco 
Hua nu co 
Jun{n 
La Libertad 
Lambayeque 
Lima 
Loreto 
Madre de Dios 
Piura 
San Martfo 
Tumbes 
TOTAL 
a source: 14.,, 
Has. 
1,910 
2 , 030 
3,130 
180 
5 ,690 
290 
530 
980 
16,550 
14, 340 
140 
8 ,400 
780 
12,980 
2,960 
1,900 
72,790 
bin metric tons. 
c. 
In kilos. 
Paddy-Riceb 
10 , 770 
7,400 
16,840 
150 
27,360 
4 10 
690 
1, 200 
68 ,170 
43, 560 
310 
14,480 
1,530 
62,510 
6,620 
7,860 
269,860 
Paddy-Rice/Ha.c 
5,639 
3,645 
5,380 
833 
4,808 
1,414 
1,302 
l,224 
4,119 
3,038 
2 ,214 
1) 724 
1,962 
4,816 
2 ,236 
4,137 
3,707 
b Milled-Rice 
6,820 
4, 680 
10,660 
90 
17 ,320 
260 
440 
760 
43,150 
27,570 
200 
9 ,170 
970 
39,570 
4,190 
4,980 
107,830 
dPercentage of each depar tment with respect to t o t al hectares planted. 
ePercentage of each department with r espect t o t ot al production. 
"'uas. d "' d P d e ton lo e ro • 
2. 62 
2.78 
4.30 
0.24 
7.82 
0.41 
o. 72 
l. 34 
22. 7 5 
19. 70 
0.20 
11. 55 
1.07 
17 .83 
4.06 
2.61 
100.00 
3.99 
2.73 
6.24 
0.05 
10.14 
0. 15 
0.25 
0 . 44 
25.25 
16.14 
0.11 
5.36 
2. 52 
23.16 
o. 56 
2.91 
100 .00 
Table 67: National production of rice 1964a 
Department Has . Paddy-Riceb Paddy-Rice/Ha.c Nilled-Riceb 
Amazonas 3,000 14,400 4,800 9,500 
An cash 2,000 8,800 4,400 5,808 
Arequipa 4,900 22,050 4,500 14,553 
Ayacucho 300 360 1,200 238 
Cajamarca 9,100 44,203 4,855 29,174 
Cuzco 200 360 1,800 238 
Ruaouco 400 640 1,600 422 
Jun!n 50 72 1,450 48 
La Libertad 24,500 124,950 5,100 8,246 ...... 
Lambayeque 15,500 58 , 125 3. 7 50 38,363 N \JI 
Lima 150 540 3,600 356 
Loreto 7, 000 13,300 1,900 8,778 
Madre de Dias 1,000 1,600 1,600 1,056 
Cerro de Pasco 50 75 1,500 50 
Piura 8,500 46, 920 5,520 30,967 
Pu no 100 160 1, 600 106 
San Mart!n 3, 500 5, 950 1,700 3,927 
Tumbes 1,950 8,970 4,600 5,920 
TOTAL 82,200 351,47 5 4 ,27 5 231,974 
8 Source: 15. 
bln metric tons. 
cln kilos. 
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Table 68; Cost of production in Pacasmayo (Department of La Libertad) 
1960 soles/hectaresa 
I . Di rect Costs 4931 
(54.88)b 
A. Labor 3329 (37.0)b 
(67. S)c 
B. Materials 1602 (18 .0)b 
(32.S)c 
II. Indirect Costs 4053 
(45.12)b 
A. Ren t 1775 (19 .7)b 
(43.8)d 
B. Managemen t 390 
( 9.6)d 
( 4.3)b 
c. Others 1888 (21.0)b 
(46 . 6)d 
III. TOTAL 
a Source: 5. 
bPercentane with respect to Total Cost (T) . 
cPercentage with respect to Direct Cost (st). 
dPercentage with respect to Indirect Cost (stz). 
8984 
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Table 69: Cost of rice production in Piura 1960 soles/hectare
8 
I. Direct Costs 5337 (65. 5)b 
A. Labor 43.05 
(80.7)c 
(52. 8)b 
B. Materials 1032 (12.7)b 
(19.3)c 
II. Indirect Costs 2810 (34.5)b 
A. Rent 900 
(32.0)d (11.l)b 
B. Management 422 
(15.0)d 
(5.12)b 
c. Others 1488 
(53.0)d 
(18.2)b 
III. TOTAL 8147 
aSource : 5. 
bPercentage with respect to To t al Cost (T). 
c Percentage with respect to Direct Cost (st). 
<1>ercentagc with respect to Indirect Cost (st2). 
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Table 70: Cost of rice production in Lambayeque 1960 soles / hectaresa 
r. Direct Cost 4264 (61.l)b 
A. Labor 2755 
(64.6)c 
(39. 5) b 
B. Materials 1509 (21.6)b 
(35.4)c 
II. I ndirect Costs 2706 (38. 9) b 
A. Rent 600 
(22.2)d 
( 8 . 6)b 
B. Managemen t 980 
(36. 2)d 
(14. l)b 
c. Others 1126 
(41.6)d 
(16.2)b 
III. TOTAL 6970 
asource: 5. 
bperccntnge with respect to Total Cost (T). 
cPercentage with respect to Direct Cost (St I)• 
dPerccntagc with respect to Indirect Cost (st2) 
Table 71: 
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a Production cost of rice in Colombia (irrigated) 
Items Soles per hectare Percentage of total 
Rent 1,050 16.00 
Furrowing 595 9.08 
Seed 945 14. 40 
Fertilizer 1,364 20.79 
Irrigation 339 5.15 
Weed control 277 4. 22 
Harvesting 840 12.82 
Transportation to dryers 48 0.73 
Drying and sacking 83 1. 25 
Sacks 85 1. 28 
Transportation to mills 144 2. 19 
Storage, housing 116 1. 7 5 
Fencing and roads 123 1.87 
Tools and machinery 46 o. 72 
Medica l services 116 1. 7 5 
Health insurance 130 1. 9b 
Management 202 3.07 
Others 58 0.86 
TOTAL 6. 560 100.00 
Cost - Returns Analysis 
Cost of production ~ 6 , 560 soles per hectare. 
Yield ':! 2,500 kilos per hectare. 
Price (for 125 kilos) ::: 343 soles. 
Value of production ::: 6,867 soles per hectare. 
Profits = 308 soles per hectare · 
Prices 
F.'.lrm level ,. 2.74 soles per kilo· 
Retail level .. 5.00 soles per kilo. 
Marketing margins 2.26 soles per kilo. 
Percem:agc = 45.20 percent. 
asource: 5. 
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Table 71 (continued): 
Cost - Return Analysis in Br azil 1960 
Costs 
Production 
Price of f.:i.nega (300 l b. ) 
Value o f production 
Profit 
Prices 
Farm level (average) 
:zetail l evel 
Y.iarketing margin 
Percentage 
• 4 , 978 soles/Ha . 
= 2 , 870 kilos/Ha. 
= 280 soles . 
= 5,821 soles/Ha. 
• 843 soles/Ha. 
: 2 . 02 soles/kilo. 
: 2. 53 so l es/kilo . 
: 0. 51 soles/kil o . 
:: 20 . 15 per cent 
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Table 72: Cost of production of rice in Brasil (irrigated in Rio Grande 
de do Sul) in soles per hectarea 
Items Soles/Ha. % of total 
Rent 1,010 20.25 
Tilling 138 2 . 70 
Planting 17 5 3. 50 
Furrowing 89 l. 7 5 
Trenching 81 l. 60 
Fertilizer 332 6.60 
Seed 478 8.60 
Drainage 38 0.78 
Irrigation 319 6.40 
Cutting 348 6.97 
Transportation to thresher 64 l. 25 
Threshing 162 3. 20 
Transportation to dryer 55 1.10 
Drying 121 2. 40 
Transportation to mills 136 2.70 
Sack renting 77 l. 50 
Management 152 3. 07 
Office workers 24 0.48 
Roads 38 o. 7 3 
Fencing 53 l. 04 
Municipal tax 69 1.35 
State tax 247 4 . 90 
Machinery maintenance 325 6 . 53 
Housing 50 l. 00 
Bank interest 144 2. 70 
Depreciation 220 4.40 
Pest control 25 0 .50 
Insurance 41 0.80 
Others 64 l. 20 
TOTAL 4,978 100. 00 
aSource: s. 
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Table 73: Price of paddy rice (soles) 8 
Period Fanega Kilo Metric Ton 
1942-43 55 0.40 400 
1943- 44 55 0.40 400 
1944- 4S 55 0.40 400 
1945-46 SS 0.40 400 
1946- 47 70 0.51 SlO 
1947-48 75 0.55 550 
1948-49 105 o. 77 770 
1949- 50 160 l. 17 1, 170 
1950-51 17 s l. 28 1,280 
1951- 52 17 5 l. 28 1,280 
1952-53 17 s 1. 28 1,280 
1953-54 17 5 1.28 1,280 
19S4- 55 17 5 1. 28 1,280 
19 55-S6 17 5 l.28 1,280 
1956-57 200 1. 47 1,470 
1957-58 200 1.47 1,470 
1958-59 250 1.83 1,830 
1959-60 250 1. 83 1,830 
1960-61 250 1.83 1,830 
1961-62 250 1.83 1,830 
1962-63 300 2.20 2,200 
1963-64 300 2.20 2,200 
1964- 65 350 2. 56 2, S60 
aSource: 10. 
Table 74: Cost of mi llinga 
cl.Source: 10. 
Period 
1942-43 
1943-44 
1944- 45 
1945-46 
1947-48 
1948-49 
1949-50 
1950-51 
1951-52 
1952-53 
1953-54 
1954-55 
1955-56 
1956-57 
1957- 58 
1958- 59 
1959-60 
1962-63 
1965-66 
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Cents of soles/Kg. 
1. 2 
1. 2 
1. 2 
2.0 
2 . 5 
3.0 
5.0 
6.0 
6 .0 
6 . 0 
6.0 
6 . 0 
6.0 
8 . 0 
8.0 
8.0 
8 .0 
10.0 
14.0 
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Table 75: Imports of r ice (in metric tons and thousand soles) 
Year Quan t i t y Values 
1940 10,824 2 '565 
1941 3,533 1 ,009 
1942 6 ,653 5,302 
1943 5, 282 3,976 
1944 18,648 18 ,651 
1945 12 , 820 12,971 
1946 
1947 2,300 3,404 
1948 5 , 542 9 , 232 
1949 1 2 
1950 25,551 65, 959 
1951 26 , 698 64 , 973 
1952 14,324 37,221 
1953 14 92 
1954 34 262 
1955 19 104 
1956 177 611 
1957 20,235 62,203 
1958 44,834 147,356 
1959 179 1,163 
1960 25,451 93,267 
1961 8 , 662 29 , 355 
1962 1,210 6 ,223 
1963 951 5,214 
1964 47,983 196 ,681 
1965 91,912 362,559 
asource: 26. 
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Table 76: Prices of impor t ed and nat i onal produced ricea 
Year Importedb Nationalc Na tional 
Milled 
S/ . /mt. S/ . /mt S/ . mt 
1955 5,480 1,280 1,920 
1956 3,440 1, 280 1,920 
1957 3,070 1,470 2 , 205 
1958 3,290 1,470 2,205 
1959 6 , 660 1,830 2, 745 
1960 3,660 1,830 2, 745 
1961 3 , 390 1,830 2,745 
1962 5,140 1,830 2,745 
1963 5,660 2 , 200 3,300 
1964 4,100 2,200 3,300 
1965 3,940 2 , 560 3 , 840 
a Source: 10 . 
bCIF pr ice of mil led rice. 
cFarm price of paddy rice. 
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Table 77: Retail prices by qualities of national produced rice (soles) 8 
Period Extra Corriente Colorado Nelen 
1950- 51 3.00 2.10 1.60 1. 90 
1951-52 3.00 2.10 1.60 1. 90 
1952-53 3.00 2. 10 1.60 1. 90 
1953- 54 3. 00 2. 10 1.60 1. 90 
1954-55 3.00 2.10 1.60 1. 90 
1955-56 3.00 2.10 1.60 1. 90 
1956-57 3.50 2.50 2.00 2.20 
1957-58 3. 50 2.50 2.00 2.20 
1958-59 3.20 2. 90 
1959-60 3.20 2.90 
1960-61 3.20 2. 90 
1961-62 3.20 2.90 
1962-63 3. 20 2. 90 
1963- 64 4.05 2.90 
1964- 65 4.30 
a Source: 11. 
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Table 78 : Population of Peru (historical and projected)a 
Region & 
Area 1950 1960 1965 1970 197 5 1980 
-------- - -------- -----1 , 000 persons- ------- - - - ---- - - - -- -----
Coas t 2 , 685 3,950 4,928 6 ,127 7 , 617 9,430 
Urban 1,861 2 , 963 3 , 780 4 , 797 6,094 7,695 
Rural 824 987 1,148 1, 330 1,523 1 , 735 
Si erra 4,694 5 ,193 5 , 615 6 ,073 6 ,522 6 ,948 
Urban 1,267 1,573 1,791 2,041 2 , 296 2 ,557 
Rural 3,427 3,620 3 , 824 4,032 4,226 4 , 391 
Selvab 590 882 1 ,107 1,386 1,730 2 , 149 
Urban 140 241 323 430 567 746 
Rural 450 641 784 956 1, 163 1,403 
Peru 7, 969 10,025 11.650 13,586 15 , 869 18 . 527 
Urban 3,268 4,754 5,837 7,199 8 ,87 5 10,895 
Rural 4,701 5,271 5,813 6 ,387 6,994 7 , 632 
aSource : 1. 
b 
Excludes jungle Indian population. 
